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CANADA/MEXICO  $2.50  INTERNATIONAL  $3.50 


VERSATILITY  - UNMATCHED 


by  any  other 

micro-computer 

system 


COMPUTERS 

TERMINALS 

PRINTERS 

SOFTWARE 


TAPE  SYSTEMS 
DISK  SYSTEMS 
GRAPHICS 

PROM  PROGRAMMER 


MEMORY  - 4K,  8K,  16K  & 32K 
PROGRAMMABLE  REAL  TIME  CLOCK 
CALCULATOR  INTERFACE 
A-DCONVERTER 


Write,  or  circle  our  reader  reply  number  for  a catalog  describing  our  complete  line  of  computer  hardware 
and  software. 


NOW  AVAILABLE  IN  BOTH  KIT  AND  ASSEMBLED  FORM. 


SOUTHWEST  TECHNICAL  PRODUCTS  CORPORATION 

219  W.  RHAPSODY 

SAN  ANTONIO,  TEXAS  78216 
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HAIKU,  MAUI,  Hi 

capacity;  inc, 

* 

HONOLULU,  Hi 
COMPACT  COMPUTERS 


KAILUA,  OAHU,  H! 

MICROCOMPUTER  ENTERPRISES 

• 

SCHAUMBURG,  JL 
DATA  DOMAIN 

* 

BLOOMINGTON,  IN 
DATA  DOMAIN 

* 

FORT  WAYNE,  IN 
DATA  DOMAIN 

« 

PIKESVILLE,  MB 
MODULAR  SYSTEMS,  INC. 

* 

ROCKVILLE,  MD 
COMPUTER  WORKSHOP 

* 

BURLINGTON,  M A 
THE  COMPUTER  STORE 

* 

EDINA,  MN 

COMPUTER  DEPOT 

* 

I SELIN,  iNJ 

COMPUTER  MART  OF  NEW  JERSEY 

EGGERTSV1LLE,  NY 
CORSON  COMPUTER  CORP. 

* 

HOLLIS,  NY 

SYNCHRO  SOUND  ENTERPRISES 

* 

CINCINNATI,  OH 
DATA  DOMAIN 


DAYTON,  OH 
DATA  DOMAIN 

* 

COLUMBIA,  SC 

BYTE  SHOP  OF  COLUMBIA 

• 

NASHVILLE,  TN 
SURYA  CORP, 

* 

CORPUS  CHRIST!,  TX 

MICRO  SYSTEMS  SERVICES,  INC. 

■ 

DALLAS,  TX 
COM PUSH OP 

* 

HOUSTON,  TX 
ELECTROTEX 

■ 

HOUSTON,  TX 

MICROCOMPUTER  ORIGIN  STORE 

* 

MADISON,  W! 

THE  MADISON  COMPUTER  STORE 

* 

HUNTINGDON,  LAMBS,  ENGLAND 
CO MART  LTD 

» 

WEDEL  (HOLSTEIN),  GERMANY 

DIGIT  RON  1C  COMPUTER  SYSTEM  GmbH 

■ 

STOCKHOLM,  SWEDEN 
DATORJSENING  KONSULT  AB 


A fast  Z80  microcomputer  with  up  to  512  kilobytes  of  RAM, 
4 disk  drives  and  1 megabyte  of  disk  storage— with  CRT 
terminal  and  fast  printer.  Even  an  optional  PROM  program- 
mer. Strong  software  support,  too,  like  FORTRAN  IV, 
Extended  BASIC,  and  Macro  Assembler. 


PROFESSIONAL  GRADE— 
FOR  PROFESSIONALS 

Chances  are  you've  already  heard 
that  there  is  a Cromemco  System 
Three  Computer.  We've  proudly  pre- 
viewed it  at  WESCON  on  the  West 
Coast  and  NYPC  on  the  East  Coast. 

It's  a complete  system— processor, 
CRT  terminal  line  printer. 

First  it's  fast— 1 microsecond  nom- 
inal execution  time  and  250  nano- 
second cycle  time. 

Its  equally  fast  RAM  memory  is 
large  and  enormously  expandable— 
32  kilobytes  expandable  to  512  kilo- 
bytes. No  danger  of  obsolescence 
from  inadequate  RAM  capacity. 

THE  ONLY  MICROCOMPUTER 
OFFERING  4 DISK  DRIVES 

Further,  the  System  Three  comes 
with  two  disk  drives  to  give  you  512 
kilobytes  of  disk  storage.  Soft- 
sectored  IBM  format.  Optionally,  you 
can  have  four  drives  with  1 mega- 
byte of  storage. 

There's  disk  protection,  too,  since 
in  the  LOCK  position  disks  can't  be 
ejected  while  they  are  running. 

21 -SLOT  MOTHERBOARD 

This  new  CS-3  is  a computer  that 
won't  be  outdated  soon.  It  has  a 21- 


card-slot  slide-out  motherboard  and 
an  S-1QG  bus  so  that  you  can  plug  in 
all  sorts  of  support  circuitry.  The 
heavy-duty  30-amp  power  supply  can 
easily  handle  all  this. 

BROAD  S^IOO  SUPPORT 

The  5-1G0  is  the  bus  that  Cro- 
memco so  strongly  supports  with 
over  a dozen  plug-in  circuits  ranging 
from  analog  I/O  to  high-speed  RAM 
memory  with  our  bank-select  feature. 

TRULY  POWERFUL  SOFTWARE 

You  have  to  have  software.  And 
Cromemco  is  far  in  front  there,  too. 
Our  FORTRAN  IV,  for  example,  is 
equal  to  the  FORTRAN  compilers 
on  large  mainframes.  Further,  it  (and 
our  other  software)  is  low-priced. 

Our  16K  Z80  BASIC  is  one  of  the 
fastest  and  most  capable.  Full  14- 
digit  precision. 

There's  also  our  Z80  Macro  As- 
sembler and  Linking  Loader.  Uses 
280  mnemonics.  Allows  referencing 
FORTRAN  common  blocks. 

SEE  AT  YOUR  DEALER 

You  have  to  see  the  CS-3  to  fully 
appreciate  it  and  its  low  prices  start- 
ing at  $5990  in  the  rack  mount  ver- 
sion. 

Better  contact  your  dealer  now. 


ZURICH,  SWITZERLAND 
COMICRO  AG 


Cromemco 

incorpora  ted 
Specialists  in  computers  end  peripherals 
2400  CHARLESTON  RD.,  MOUNTAIN  VIEW,  CA  94043  * (415)  964-7400 
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This  month’s  cover  is  sym- 
bolic of  the  growth  of  tech- 
nology through  the  ages.  Be- 
ginning with  the  caveman's 
invention  of  the  wheel,  but 
looking  towards  the  future, 
for  even  a better  life. 

Now  as  we  approach  the 
1980s,  the  rapid  growth  of 
technology,  particularly  in 
the  field  of  computer  sci- 
ence, has  further  broadened 
man's  possibilities.  These 
advancements  over  the  ages 
have  made  life  a breeze,  and 
opened  the  doors  to  sailing 
into  the  future. 
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FEATURES 


A FINANCIAL  ANALYSIS  PROGRAM 48 

THIS  PROGRAM  WILL  HELP  YOU  UNDERSTAND  by  Peter  M.  Burke 
YOUR  ECONOMIC  PROFILE. 

DEVELOPMENT  SYSTEM  FOR  THE  16-BIT 

PACE  MICROPROCESSOR 56 

THIS  IS  A LOW  COST  METHOD  OF  LEARNING  by  Phil  Roybal 

THE  INS  AND  OUTS  OF  16-BIT 

MICROPROCESSORS, 

SFS  WALLET-SIZE  SPACESHIP  SIMULATOR  — PART  II 60 

by  James  £,  Strickter , John  H , Buffington 
and  Ivy  Fleck  Strickler 

FLOPPY  ROM  LOADING  TECHNIQUES  - PART  I 76 

THIS  IS  THE  START  OF  A TWO  PART  SERIES  by  Orv  Balcom 
THAT  SHOULD  HELP  SOLVE  FLOPPY  ROM 
LOADING  PROBLEMS. 


HARDWARE  FEATURES 

BIT  PAD  ...  A NEW  GRAPHIC  DATA  ENTRY  DEVICE 92 

by  Albert  L.  Whetstone 


WHO  BOARD  CONFIGURATION  MANUAL 

by  John  K.  Borders,  Jr. 


Micro  Business  78 82 

Advertiser  Index  176 

Book  Reviews * 149 

Editor's  Notebook 6 

FIFO  Flea  Market, . , 174 

From  the  Fountainhead  ...  34 

Hardware  Section  92 

Letters  to  the  Editor  10 

Career  Opportunities 170 

Micro-Market 173 

New  Products  107 

Programming  the  Human 

Computer 42 

Sense  Line  , . . . 45 

Software  Section 150 

Jurisprudent  Computerist  40 

Update . . 14 

Calendar  18 

White  Collar 

Microcomputer 24 


COMPUTER  TUTORIAL  — PARTI) 

STORAGE  DEVICES  — OR,  MEMORIES  ARE  by  Roger  Edelson,  Hardware  Editor 

MADE  OF  THIS. 

SOFTWARE  FEATURES 

SOFTWARE  EDITORIAL 

by  A,  A , Perez,  Software  Editor 

INTERPRETERS  VS.  COMPILERS  

LEARN  WHAT  THEY  ARE  AND  WHAT  MAKES  by  Rick  GfOS 

THEM  DIFFERENT. 

SOFTWARE  AID  FOR  FIRMWARE  PRODUCTION 

by  Owen  F.  Thomas 

HEXMON:  AN  8080  INTEL  HEX-FORMAT  PAPER-TAPE  MONITOR 

by  Alan  R.  Miller 

A RELATIVE  JUMP  RULER  SPEEDS  MACHINE 

LANGUAGE  PROGRAMMING 

by  John  S.  Macdougall 


A 6800  RELOCATOR 


by  Neal  Champion 
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150 

152 

156 
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165 
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LOADED  WITH  EXTRAS 
AT  NO  EXTRA  COST 

• Microprocessor  controller 

• Serial  RS232C  interface 

• Parallel  TTL  level  interface 

• Full  upper  and  lower  case 
ASCI  I character  set  (96 
characters) 

• Full  8V2  inch  wide  paper 

• Line  length  of  80  columns  at 
1 0 characters  per  inch 

• Impact  printing 

• 7x7dot  matrix 

• Ordinary  paper— roll,  fanfold, 
or  sheet 

• Serial  baud  rate  to  1 200  bits 
per  second 

• Multiple  line  buffer  of  256 
characters 

• Built-in  self  test  mode 

• Instantaneous  print  rate  to 
1 00  characters  per  second 

• Sustained  throughput  to  50 
characters  per  second 

• Multiple  copies  without 
adjustment 

• Re  inking  ribbon  mechanism 

• Expected  ribbon  life  of  1 0 
million  characters 

• Front  panel  operator  controls 

• Attractive  table  top  console 


Check  the 
impressive 
features  on 
Integral’s 
new  IP-125 
Impact  Printer 


Complete,  ready-to-operate . . . 
the  first  impact  printer  to  offer 
big  printer  performance  at  a 
mini-printer  cost. 

Write  for  complete  information 
or  call  (617)926-1 011 


Integral 
Data  Systems 

* INC 

5 BRIDGE  STREET 
WATERTOWN.  MASS.  02172 


. . . AND  FOR  VERY  LITTLE  MORE 

• Line  lengths  to  1 32  columns 

• I nstantaneous  print  rate  to 
1 65  characters  per  second 

• Sustained  throughput  to  80 
characters  per  second 

• Print  densities  of  8.3, 10, 12 
and  1 6.5  characters  per  inch 

• Options  program  selectable 
by  control  codes 

• Full  CRT  screen  size  multiline 
buffer  (2048  characters) 

• Special  set  of  graphic  symbols 

• Graphics  mode  dot  plotting 

• Form  feed  control 

• Eight  switch  selectable  form 
sizes 

• Automatic  page  boundary 
skip 

• Remote  printer  selection/ 
deselection 

• Automatic  line  feed  on 
carriage  return 


IP-225 

“The  Tractor  Impact” 
only  $949 

the  pinfeed  version  otthe  lP-i25with 
tractor  drive  forms  con  trot  plus  ail  the 
standard  features  of  the  IP-125. 


Wire  wrapping,  stripping,  unwrapping  tool  for 
HOBBY  WRAP  AWG  30 on. 025  (0,63mm)  Square  Post. 

TOOL 


MODIFIED 
i WRAP 


Regular  Wrap 

WSU-30 

$6.95 

Modified  Wrap 

WSU-30M 

$7.95 

WIRE-WRAPPING  TOOL 

For  .025"  (0,63mm)  sq.  post 
,lMODIFIED'*wrap,  positive 
indexing,  anti-overwrapping 
device. 


For  AWG  30 

BW-630 

$34.95* 

For  AWG  26-28 

BW-2628 

$39.95* 

Bit  for  AWG  30 

BT-30 

$3.95 

Bit  for  AWG  26-28 

BT-2628 

$7.95 

’USE  "C"  SIZE  NI  CAD  BATTERIES 
(NOT  INCLUDED) 


ROLLS  OF  WIRE 

Wire  for  wire-wrapping  AWG-30 
(0.25mm)  KYNAR*  wire,  50  ft.  roll, 
silver  plated,  solid  conductor, 
easy  stripping. 


•K)  AWG  Blue  Wire.  50U  Roll 

R 30B  0050 

$1.98 

30  AWG  Yellow  Wire  50ft  Roll 

R30YC050 

$198 

30  AWG  White  Wire.  50ft  Roll 

R 30W  0050 

$198 

30  AWG  Red  Wire  50ft  Roll 

R30R  0050 

$1.98 

WIRE  DISPENSER 

■ With  50  ft.  Roll  of  AWG  30 
KYNAR'  wire-wrapping  wire. 

■ Cuts  the  wire  to  length. 

■ Strips  r of  insulation. 

■ Refillable  (For  refills,  see  above) 


Blue  Wire 

WD-30-B 

$3.95 

Yellow  Wire 

WD-30-Y 

$3.95 

White  Wire 

WD-30-W 

$3.95 

Red  Wire 

WD-30  R 

$3.95 

30  AWG  blue  Wue  1"  Long 

30  B 50  010 

$99 

30  AWG  Yettow  Wire  1 Long 

30  Y 50  010 

$99 

30  AWG  Wn.te  Wire  l'long 

30  W 50010 

$99 

30  AWG  Red  Wire  l'long 

30  R 50  010 

$99 

30  AWG  Blue  Wne  2 ' Lone 

30  B 50  020 

$107 

30  AWG  Yellow  Wire  2'  Long 

30  Y 50  020 

$107 

30  AWG  White  W.re  2 Long 

30  W 50  020 

$107 

30  AWG  Red  Wue.  ?"  Long 

30  R 50  020 

$107 

30  AWG  Blue  Wire  3"  Long 

30  B 50  030 

$1  16 

30  AWG  Yellow  W-re  3"  long 

30  Y 50  030 

$1  16 

30  AWG  White  Wire  3"  Lev*-. 

30W50030 

$1  16 

30  AWG  Red  Wi*e  3 l ong 

30  R 50  030 

$1  16 

30  AWG  Blue  Wire  4‘  Long 

30  B 50  040 

$123 

.30  AWG  Yellow  Wire  4"  Long 

30  Y 50  040 

$123 

30  AWG  Wh.fe  Wire  4'  Long 

20  W 50  040 

$123 

30  AWG  Red  Wire  4 Long 

30  R 50  040 

$123 

30  AWG  Blue  Wire  5'  Loor 

iOB  50  050 

$1  30 

30  AWG  Yellow  W.re  5 Long 

30-Y50  050 

$1  30 

3aAWG  White  Wnt-  5 " Lotr 

$0  W 50  050 

$130 

30  AWG  Red  W.ie  5 Long 

30R  50  050 

SI  30 

30  AWG  Blue  Wire  6 long 

30  B 50  060 

$138 

30  AWG  Yellow  w.re  6 Long 

30  Y 50  060 

$1  38 

30  AWG  White  W.re  6"  Long 

30  W 50  060 

$138 

30  AWG  Red  Wue  6"  Long 

30  R 50  060 

$1  38 

■ kvnarplnnwalt 


MINIMUM  ORDER  $25.00,  SHIPPING  CHARGE  S1.00,  N Y.  CITY  AND  STATE  RESIOENTS  AOD 


OK  MACHINE  & TOOL  CORPORATION 

3455  Conner  Si . Bronx.  N Y 1047S«(212)  994  6600*  Telex  125091 
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DIP/  1C  EXTRACTOR  TOOL 


| Extractor  Tool  | EX- 1 | $1.491 


PX.  BOARD  T,1t  4*  4.5  k 1/16  inch  board  it  made  of  glass,  coated  EPOXY  Laminate 
and  features  solder  edited  1 07-  copper  pads.  The  board  h«  provision 
fdr  a £2/44  two  sided  edge  connector,  with  contacts  on  standard  .156 
spacing  Edge  contacts  are  non  dedicated  for  maximum  flexibility. 

The  board  contains  a main*  of  .0*0  id-  dimeter  boles  on  I OO  inch 
centers.  The  component  side  contains  76  two-hole  pads  that  can  accom 
modate  any  DIP  SrJc  from  6-46  pins,  as  well  as  discrete  components 
Typical  density  is  IB  of  14-Pin  or  16-Pm  DiP"s.  Components  may  be 
soldered  directly  to  the  board  or  intermediate  sockets  may  be  used  for 
soldering  or  wire -wrapping. 

Two  independent  bus  systems  ire  provided  for  voltage  and  ground  on 
bo|b  sides  of  the  board.  Tn  addition,  the  component  side  contains  14 
individual  busses  running  the  full  length  of  the  board  for  complete  wir 
ing  flexibility-  These  busses  enable  access  from  edge  contacts  to  distant 
components.  These  busses  can  also  serve  to  augment  the  voltage  or 
ground  busses,  and  may  be  cut  Id  length  for  particular  applications. 


Hobby  Board 


H-PCB- 


tT  | $4,99 1 


PC  CARD  GUIDES 

| Card  Guides  | TR-I  |$1B9~| 

QUANTITY  - ONE  PAIR  (2  pcs.) 


PC  CARD  GUIDES  & BRACKETS 


Guides  & Brackets  [ TR5-2  | $3.79~] 
QUANTITY  - ONE  SET  (4  pcs,) 


PC  EDGE  CONNECTOR 

44  Pin.  dual  read  out  J56"  (3,96 
mm)  Contact  Spacing,  .025"  (0,63 
mm)  square  wire  wrapping  pins, 

F,C„  Edge  Connector  [ CON  I | S3.49 1 


i 

w 

mm 

i 

J® 

WmW 

P,C,B.  TERMINAL  STRIPS 

The  TS  strips  provide  positive  icrew  activated  clamp 
mg  action,  accommodate  wire  sizes  14  30  AWIJ  i | , g.O, 
?5mm] . P i ns  a r e so  I der  plated  c 0 oper,  ,04  2 inch  1 9 mm] 
(iiamriur,  an  ,£OQ  men  i6mm>  centers. 


4-Pole 

TS-  4 

$L39 

8-Pole 

TS-  8 

$1-89 

12-Pole 

TS-12 

$2,59 

DIP  SOCKET 

Dual  in  line  package,  3 level  wire- 
wrapping,  phosphor  bronze  contact, 
gold  plated  pins  .025  (0,63mm)  sq., 
,100  (2,54mm)  center  spacing. 


14  Pin  Dip  Socket 

14  Dip 

$0.79 

16  Pin  Dip  Socket 

16  Dip 

$0,89 

RIBBON  CABLE  ASSEMBLY 
SINGLE  ENDED 


With  14  Pin  Dip  Plug 
24"  Long  {609mm) 

SE14  24 

$3,55 

With  16  Pin  Dip  Plug 
24*  Long  (609mm) 

SE16-24 

$3.75 

DIP  PLUG  WITH  COVER 
FOR  USE  WITH  RIBBON  CABLE 


14  Pin  Plug  & Cover 

14-PLG 

$1.45 

16  Pin  Plug&  Cover 

16-PLG 

$1,59 

QUANTITY:  2 PLUGS,  2 COVERS 


RIBBON  CABLE  ASSEMBLY 
DOUBLE  ENDED 


With  14  Pin  Dip  Plug  - 2,r  Long 

DE  14-2 

?3J5 

With  14  Pin  Dip  Plug  -4"  Long 

DE  14-4 

$3.85 

With  14  Pin  Dtp  Plug  -a"  Long 

DE  14  8 

$3.95 

With  16  Pin  Dip  Plug -2"  Long 

DE  16-2 

$4.15 

With  16  Pin  Dip  Plug  -4,r  Long 

DE  16  4 

$4,25 

With  16  Pin  Dip  Plug  -8"  Long 

DE  16-8 

$4.35 

TERMINALS 

■ .025  (0,63mm)  Square  Post 

■ 3 Level  Wire-Wrapping 

■ Gold  Plated 


Slotted  Terminal 

WWT-1 

$2.98 

Single  Sided 
Terminal 

WWT  2 

$2.98 

1C  Socket  Terminal 

WWT-3 

$3.98 

Double  Sided 
Terminal 

WWT-4 

$1.98 
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TERMINAL  INSERTING  TOOL 

For  inserting  WWT  1,  WWT-2,  WWT-3, 
and  WWT  4 Terminals  into  ,040 
(1,01mm)  Dia.  Holes, 

I INS-1  | 3249  | 


WIRE  CUT  AND  STRIP  TOOL 


tily  Id  operate  . . place  wuh  (up  to  4)  in  stripping  dot  wuh 
ends  extending  beyond  cutler  blades . . press  loot  and  pull 
mire  is  cut  and  stripped  to  proper  "m re  wrapping"  length. 
The  hardened  steel  Cutting  blades  and  Sturdy  construction  of 
the  tool  insure  ion;  life 

Strip  length  easily  adpu stable  far  your  applications. 


DESCRIPTION 

MM  EL 

NUMBER 

ADJUSTABLE 
"SHIHEft"  LENGTH 
OF  STRIPPED  IN  IRE 
INCHES  TO  INCHES 

Pricn 

24  ga.  Wire  Cut  and  Strip  T ool 

ST- 100-24 

1N»" 



S 8.75 

26  qa,  Wire  Cut  and  Strip  T ool 

ST-1  C 0-2  S 

in;- 

w 

S 0.75 

26  ga.  Wire  Cut  and  Strip  Tool 

ST-1 00-2  B-B  7 5 

ft- 

1ft " 

S 8.75 

2B  ga.  Wire  Cut  and  Strip  Tool 

ST  100-2B 

7 '6" 

— 1ft" 

sn.so 

30  ga.  Wire  Cui  and  Strip  T ool 

ST- 10O-3O 

ft* 

— — 1 ft  T 

$n.5d 

■hi  iioh  nsr  w cut  ihoseeiip  lopLim  irtti  Hfncmr  ra*  u-ifm  ox  tiilw  mswatiae 


MINIMUM  ORKR  mM  SHIPPING  CHARGE  $1  00.  NY  ClTI  ftHD  STATE  BESIDE  NTS  ADD  TAX 
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Several  items  to  talk  about  this 
month:  The  first  is  related  to  the  re- 
sponses we  have  had  on  the  ‘QWER- 
TY Is  Obsolete’  article.  Many  read- 
ers have  had  difficulty  in  contacting 
the  Newo  Company,  and  conse- 
quently are  calling  us  instead.  The 
Newo  Company  can  be  contacted  by 
writing  to  them  at  246  Walter  Hays 
Drive,  Palo  Alto,  CA  94303,  or  calling 
(415)  321-7979. 

There  seems  to  be  a misunder- 
standing regarding  payment  policy 
for  cartoons.  Unfortunately,  it  was 
more  than  likely  caused  by  us.  There- 
fore, to  clear  it  up,  I would  like  to 
clarify  our  cartoon  policy.  Cartoons, 
although  solicited,  are  by  no  means 
the  prime  feature  within  the  maga- 
zine. Like  articles,  cartoons  are  eval- 
uated as  to  applicability  to  the  gen- 
eral editorial  plan  of  the  magazine. 
Which  simply  means  that  we  can’t 
and  don’t  accept  all  the  art  work 
sent  to  us. 

INTERFACE  AGE  Magazine  offers 
between  $10  and  $15  per  published 
cartoon.  Cartoons  are  scheduled  ac- 
cording to  their  general  appeal  and 
relation  to  editorial  copy. 

Cartoons  serve  a couple  of  pur- 
poses. We  use  them  to  provide  a 
look  at  the  lighter  side  of  comput- 
ing. Also  they  are  used  to  fill  the 
odd-sized  holes  that  sometimes  oc- 
cur on  magazine  pages.  Cartoons 
are  wanted  and  needed,  and  hope- 
fully this  has  cleared  up  any  pre- 
vious misunderstanding. 

With  that  behind  us,  I would  like 
to  look  at  the  importance  of  this  par- 
ticular issue  and  the  industry  in 
general. 

March  1978,  has  every  possibility 
of  being  noted  as  the  start  of  a new 
era  in  the  microcomputer  field.  The 
reasoning  behind  this  is  that  the  in- 
dustry is  gearing  itself  to  the  total 
consumer  computer.  Computer  ex- 
hibitions are  planning  to  demon- 
strate the  power  of  the  small  com- 
puter as  a viable  tool  to  be  used  in 
the  home  and  small  businesses. 

The  Micro-Business  78  exposi- 
tion, March  17-19  at  the  Pasadena 
Conference  Center,  is  the  first  show 
to  be  dedicated  toward  small  busi- 
ness users.  Over  30  seminars  are 
planned  covering  every  aspect  of 
small  business  computing.  Within 
this  issue,  we  have  provided  a com- 
plete guide  to  the  show,  along  with 


summaries  of  each  of  the  seminars 
to  be  presented.  The  show  itself  pro- 
mises to  be  interesting  and  will 
answer  questions  that  up  until  now 
have  gone  unanswered. 

In  line  with  the  show,  and  the 
growth  of  the  industry,  we  are  also 
providing  a definitive  directory  of 
new  products.  Hopefully  the  small 
businessman  will  be  able  to  attend 
the  show,  then  use  the  directory  to 
choose  the  equipment  needed. 

Although  the  small  business  com- 
munity offers  the  greatest  growth 
potential  for  the  industry,  the  area  of 
consumer  computers  is  also  impor- 
tant, and  is  being  addressed  by 
manufacturers.  Last  month  Mike 
Peak  introduced  the  VideoBrain, 
which  is  one  of  the  first  entrants  in- 
to this  new  field  of  consumer  com- 
puter electronics.  However,  other 
companies  are  realizing  the  impor- 
tance of  supplying  computer-con- 
trolled devices  to  the  general  public. 

Car  manufacturers  are  announc- 
ing computer  monitoring  of  vital 
electrical  and  mechanical  systems. 
Amana  is  providing  micro-processor 
control  of  their  new  radar  ranges. 
For  the  most  part  the  use  of  the 
micro  is  transparent  to  the  end  user, 
but  it  is  finding  its  way  into  everyday 
life. 

Twenty-three  years  ago,  October 
9,  1955,  NBC  Television  aired  a 
special  featuring  Dave  Garroway. 
This  show,  called  ‘American  Petrol- 
eum Institute  1976’,  was  a prophecy 
of  things  to  come.  Mr.  Garroway,  in 
his  indepth  review,  presented  the 
possibilities  of  personal  communi- 
cations. We  now  have  citizens  band 
radio.  He  also  introduced  the  con- 
cept of  the  microcomputer,  and 
hinted  at  computer  assisted  instruc- 
tion in  the  home.  Control  of  the 
home  environment,  automated  bill 
paying  and  grocery  shopping  were 
shown  as  future  wonders.  Many  of 
the  prophesies  have  come  to  pass, 
with  many  more  on  the  way. 

Education  in  the  home  is  not  far  in 
the  future.  With  the  advent  of  the 
consumer  computer  and  software 
packages  geared  to  education,  it  is 
on  the  brink  of  being  a realistic  con- 
sumer commodity. 

The  future  advancements,  shown 
in  1955,  were  only  partially  pipe 
dreams.  With  the  race  for  space  just 
beginning  it  was  only  a matter  of 
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CIRCLE  INQUIRY  NO.  12 


tomorrow’s  computer  here  today 


only  from  the  Digital  Group 


For  details  write  or  call  today. 


Digital  tape  based  starts  at  $1995  kit, 
Delivery  within  GO  days. 


P.O.  Bon  S5 B&  Denver,  CO  B020G  13031  777-7133 


time  before  industry  had  achieved 
the  expertise  that  was  required  to 
make  it  happen.  Literally  overnight 
advancements  in  semi-conductor 
technology  took  place,  A completely 
new  technology  was  on  the  drawing 
boards,  that  of  large  scale  integra- 
tion, Now  twenty-three  years  later 
we  are  able  to  take  full  advantage  of 
the  dreams  of  a few  pioneers  and 
create  our  own  future  prophesies. 

What  will  these  next  23  years  bring? 
With  the  rapid  growth  of  technology, 
we  will  hope  to  see  completely  auto- 
mated houses.  Everything  from  ans- 
wering the  phone  to  taking  out  the 
trash  will  be  under  some  form  of 
computer  control.  Robots  will  be- 
come a commonplace  fixture  in  In- 
dustry, within  the  next  five  years, 
and  within  fifteen  years  automated 


household  servants  will  be  available 
to  the  general  public. 

LSI  Technology  is  and  will  provide 
us  with  the  method  and  tool  to  make 
important  advancements  in  medi- 
cine, education,  science,  and  of 
course  help  in  freeing  the  masses 
from  the  drudgery  of  work. 

The  computer,  the  wonderful 
machine,  will  be  a tool  to  be  used  by 
humans.  With  all  the  advancements 
that  have  been  made  and  all  the  ex- 
citing things  to  come,  the  man/ma- 
chine interface  becomes  even  more 
important. 

Therefore,  let  March  1978  mark 
the  epoch  of  a new  era  in  consumer 
computing.  An  era  dedicated  to 
assiting  mankind  reach  his  greatest 
potential.  □ 

Carl 


" Before  it  starts  work  it  wants  to  know  what  kind  of  retirement  pro- 
gram we  have/1 
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ARIZONA 
PHOENIX 
Byli?  Shop  o! 

(602)  265-0056 
TEMFE 
ByLe  Shop  of 
<50£)  967-1421 
TUCSON 
Byte  Shop  of 
<602}  327-4579 

CALIFORNIA 
COSTA  ME$A 
Orange  County 
Computer  Center 
[7143  £16-0221 
LAWNDALE 
Byte  Snop  Of 
(213)3712421 
MISSION  VIEJO 
COJttpuleiLsntJ 
|7U)77M131 
PALO  ALTO 
Byle  Shop  of 
(415)  327-KJBO 
PASADENA 
BylG  Shop  of 
121 3J  664-331 1 
SAN  DIEGO 
Computer  Canter 
(71412*2-5302 
SAN  RAFAEL 
Byl  e Shop  ol 
(4t6)  457-931 1 
SANTA  ANA 
Advance 

Mlc-rocOmpuler 
(714)556-6613 
SANTA  BAP  BA  HA 
Byte  Shop  ol 
[£<05}  966-2636 
SANTA  MONICA 
Mission  Control 
(213)  623-5137 
TAftZANA 
Teth  Mart 


NEW  YORK 

NEW  YORK 
Computer  Marl  Ol 
r2t2)  636-7923 

OHIO 

CLEVELAND 

Byl*  Shop  ol 

(216)  333-3261 

OREGON 
BEAVERTON 
Byte  Shop  ol 
(5031  644-2666 
EUGENE 
Real  Oregon 
Computer  C«. 

(503)  464-TtMO 
PORTLANO 
BylO  Shop  O-f 
[5031 223-3496 

PENNSYLVANIA 
BURGETTSTOWN 
Business  CompulOf 
Concepia 
{4131631-7533 

TEXAS 

FORT  WORTH 
Tandy  Computers 
(B 17)  335-71 90 
HOUSTON 

Electronic  Specialty  Go. 
[7131  665-0477 
LUBBOCK 
Computer  Mart  OF 
Wes-L  TerAS 
(606)  765-7134 
RICHARDSON 
The  Micro  Store 
1214}  231-1066 

UTAH 

SALT  LAKE  CITY 
Byte  Shop  ol 

(60 1)355-1041 

□ala  World 
(6011343-0033 


(£13]  344  0153 

WASHINGTON 

VAN  NDYS 

BELLEVUE 

Computer 

Byre  Shop  ol 

Components 

(206)  746-0651 

(213)  244-0153 

WISCONSIN 

COLORADO 

MILWAUKEE 

DENVER 

The  Milwaukee 

Computer  Hut 

Compute  r Store 

[Prime  Padmi 

(414)25*9140 

[303]  573-43*5 

ByLe  Shop  ol 

WYOMING 

13031 396-3*95 

JACKSON 

Tolon  Del  A Syilflmj 

CONNECTICUT 

(307)  7334313 

HAMDEN 

JPV  Computer  Slore 

AUSTRALIA 

[2*31  261-1453 

GORDON 

Trudata  Pacific. 

FLORIDA 

49B-4706 

CORAL  GABLES 

WEST  PERTH 

Sunny  Computer 

Australian  CpmpuLor 

Stores.  Inp. 

Products 

(306)  661-6042 

322-6497 

FORT  LAUDERDALE 

ALICE  SPRINGS 

Bylc  Shop  of 

Microcomputer  Systems 

[3353  561-2933 

Alice  Springe,  NT 

MIAMI 

NORTH  SYDNEY 

Byte  Shop  Ol 

Kingsway  Corttpulers 

(305)  254-29B3 

929-9901 

ILLINOIS 

BELGIUM 

CHAMPAIGN 

BRUSSELS 

Champaign 

Compuler  Resources 

Compuler  Co. 

(02)  536-9093 

(217)  359-5383 

EVANSTON 

CANADA 

Illy  Billy  Machine  Co 

TORONTO 

[312)  328-6600 

The  Computer  Place 

(416)  596  0262 

INDIANA 

VANCOUVER 

BLOOMINGTON 

Byte  Shop  ol 

Data  Domain 

(604)  756  05H 

(612)  334.3607 

Pfldric  Computer 

INDIANAPOLIS 

Store.  Lid, 

Dal  a Domain 

[804]  436-3262 

(317)  251-3139 

Computers  Untlfirilad 

ENGLAND 

(31 7)  34*6505 

SALFORD,  MANCHESTER 

Computer  Design  System 

KANSAS 

Overland  PARK 

FRANCE 

Personal  Compuler 

PARIS 

Center.  Inc. 

Compuler  Boutique 

310  095047 

MARYLAND 

ROCKVILLE 

GERMANY 

Computer  Workshop 

MUNICH 

[3011  4664M55 

Datamcg  KG 

(069)  400-4993 

MASSACHUSETTS 

WALTHAM 

HGN0  KONG 

Computer  Man 

CAUSEWAY  BAY 

Ol  BOS  Ion 

Teitec 

(617)  699-4540 

5-761-8051 

MICHIGAN 

JAPAN 

ROYAL  OAK 

TOKYO 

Computer  Marl  of 
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Tokyo  170 
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Spain 
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MEGABYTES 


HARD  DISK  SUBSYSTEM 


Introducing  the  AM-400— an  S-100  compatible  hard 
disk  pack  storage  group  that  ranges  from  50  to  over 
1000  megabytes  on  a single  controller.  Average 
access  time  is  28  milliseconds  for  fast  response  for 
real-time  manipulation  of  Files.  The  controller  supports 
up  to  four  Calcomp  Trident  drives  which  may  each 
contain  from  25  to  300  megabytes  of  storage.  These 
drives  require  no  special  environment  for  reliable 
operation  with  maintenance  available  in  most  parts 
of  the  United  States. 

LANGUAGES 

The  software  supplied  Is  the  tested  AMOS'  operating 
system  which  has  been  in  use  for  over  five  years  in 
various  systems.  It  is  a full  timesharing  multi-tasking 
system  with  device  independent  I/O.  Languages 
supported  include  AlphaBasic, * LISP,  and  an  exten- 
sive relocatable  MACRO  assembly  subsystem.  Access 
of  files  may  be  sequential  or  random  with  an  ISAM 
subsystem.  The  entire  software  package  is  totally 
compatible  without  modification  to  the  existing  floppy 
disk  based  AMOS*  system. 


COMPATIBILITY 


The  AM -400*  subsystem  may  run  concurrently  with 
the  AM-200’  floppy  disk  system  or  it  may  run  inde- 
pendently as  a mass-storage  device  in  the  system.  An 
optional  1PL  loader  PROM  is  available  which  will 
sequence  up  the  AM -400*  operating  system  directly 
from  the  Trident  disk.  This  PROM  must  reside  in  an 
independent  board  such  as  a BYTESAVER  or  2708 
PROM  board.  The  IPL  loader  program  is  included  for 
the  customer  wishing  it  in  some  other  form  of  ROM 
storage . 


‘Trademark  of  Alpha  Microsystems. 


Write  or  call  us  for  the  location  of  your  nearest  Alpha 
Microsystems  dealer. 
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17075N  Sky  Park  North 
Irvine,  California  92714 
Phone:  (714)957-1404 


CIRCLE  INQUIRY  NO.  1 


Dear  Editor: 

I like  your  magazine  a lot.  At  the 
moment  I subscribe  to  ‘all’  of  them 

— yours  I plan  to  renew. 

There  is  a problem,  however:  often 
I am  unable  to  use  the  BASIC  pro- 
grams that  various  authors  have 
supplied  to  you.  The  reason,  of 
course,  is  that  BASIC  has  been  ela- 
borated upon  by  the  various  com- 
panies which  sell  interpreters.  The 
result  is  that  we  don’t  usually  have 
the  original  Dartmouth  instruction 
set,  but  only  part  of  it  — the  rest  is 
characteristic  of  the  vendor. 

Some  systems  are  better  than 
others,  but  the  individual  who  at- 
tempts to  use  your  published  pro- 
grams is  ‘stuck’  with  whatever  he 
has.  As  a case  in  point,  consider  the 
excellent  and  timely  articles  by 
James  J.  Brennan,  which  appeared 
in  your  August  1977  issue:  Nowhere 
is  it  indicated  what  equipment  he 
has  run  his  programs  upon.  Nowhere 
is  it  indicated  whose  BASIC  he  has 
used.  What  is  a reader  to  do  with 
(page  33)  line  1001  and  1002  — is 
that  a User  Defined  Function?  If  so, 
at  what  line  does  he  leave  the  func- 
tion? If  it  is  some  sort  of  double  pre- 
cision arithmetic  — what  do  you  do 
if  you  don’t  have  it? 

I feel  that  the  problem  could  be 
solved  if  you  would  require  your 
authors  to  identify  ‘non-standard’ 
symbols  and  make  it  clear  what  they 
do  in  the  author's  program.  Another 
thing  that  would  help  a lot  would  be 
for  you  to  print  the  instruction  of 
every  kind  of  BASIC  being  marketed 

— if  you  did,  that  issue  would  be  a 
collector's  item  for  years. 

Felix  Montro 
San  Antonio,  TX 

Point  well  taken.  BASIC  may  be  the 
universal  language,  but  only  if  you 
know  the  dialect.  Carl 

Dear  Editor: 

I was  wondering  if  you  have  any 
calculator  game  programs  for  a 
Texas  Instruments  calculator.  If  you 
sell  them  could  you  please  send  me 
a price  list. 

Wayne  Repchuk 
Edmonton,  Alberta,  Canada 

Wayne,  you  might  check  dilithium 
Press.  See  their  ad  in  this  issue.  They 
offer  a calcula  tor  book.  Carl 


Dear  Editor: 

Having  just  acquired  a Diablo 
series  1345  HyType  Printer,  I am  in 
the  process  of  interfacing  it  to  a Pro- 
cessor Technology  SOL  20  with  32K 
of  memory. 

In  order  to  get  operating  quickly  it 
is  being  initially  interfaced  as  de- 
scribed for  the  "Qume”  by  Jeff  Ras- 
kin, using  a software  driver.  The 
driver  will  initially  be  homebrew. 
Hopefully,  l can  later  get  a copy  of 
the  software  driver  said  to  be  avail- 
able through  the  Intel  8080  Users 
Group. 

This  kind  of  interface  will  not  fully 
utilize  the  potential  of  this  type  of 
printer,  especially  in  graphics,  and 
will  also  occupy  a considerable 
chunk  of  memory.  In  order  to  more 
fully  utilize  the  printer’s  potential 
and  to  minimize  the  I/O  pin  assign- 
ments to  the  PTC  3P  + S module,  I 
would  like  to  purchase,  construct  or 
otherwise  acquire  a set  of  PC 
boards  for  an  8080  Terminal  Micro- 
processor and  interface  which  will 
plug  into  the  two  spare  56  contact 
sockets  in  the  printer  motherboard. 
This  would  in  effect  convert  the 
printer  into  a complete  terminal  with 
pretty  extensive  capabilities.  The 
very  expensive  set  of  boards  avail- 
able through  Diablo  also  converts 
the  extensive  parallel  interface  to  a 
five  wire  RS-232  interface. 

This  type  of  printer  has  recently 
become  widely  available  In  volume 
on  the  surplus  market.  It  would 
seem  to  me  that  it  may  well  be  the 
wave  of  the  future  for  the  serious 
hobbyist.  Such  a PC  board  set  might 
make  a good  series  of  articles  for  I N- 
TERFACE  AGE,  especially  if  accom- 
panied by  a soldertail  PC  board  kit. 
There  isn’t  room  for  wire  wrap. 

It  is  possible  that  someone  has  al- 
ready done  this.  If  so,  I would  like  to 
get  into  contact  with  him.  Failing 
that,  with  someone  who  is  inter- 
ested in  developing  such  a board. 
Any  advice  that  you  can  give  or  help 
that  you  may  care  to  offer  will  be 
gratefully  appreciated. 

Peter  Nevius 
2419  Brookshire  Dr. 

Schenectady,  NY  12309 

Readers,  can  you  help  Peter  out? 

Carl 


Dear  Editor: 

I own  a model  MT200  Remington 
Word  Processing  System  (dual  cas- 
settes) and  am  interested  in  inter- 
facing with  a microprocessor,  pre- 
ferably one  with  an  SI 00  bus  or 
SWTPCs  SS-50  bus. 

I prefer  not  to  lose  any  of  the  func- 
tions of  the  present  system  so  I 
would  be  satisfied  using  the  Model 
745  IBM  Selectric  in  the  Remington 
system  for  hard  copy  printout  only, 
if  the  system  remained  intact  so  that 
it  would  simultaneously  be  record- 
ing on  its  own  cassettes.  However,  I 
feel  that  I should  be  able  to  interface 
one  of  the  cassette  transports  in  the 
Remington  system  (made  by  Redac- 
tron)  to  a computer  and  be  able  to 
record  from  the  computer  on  the 
cassette  and  play  back  through  the 
Remington  system  if  I had  the  pro- 
per interface  and  the  correct 
operating  system,  code,  software, 
etc.  to  make  compatible  recordings. 

My  ultimate  goal  is  to  be  able  to 
handle  much  of  the  word  processing 
and  editing  on  a video  screen  before 
printing  out  on  hard  copy,  and  then 
later  adding  floppy  disks  and  setting 
up  the  bookkeeping  system  for  my 
small  business  on  the  computer. 

Any  help  that  you  could  give  me 
would  be  greatly  appreciated.  I have 
full  documentation  on  the  system 
and  am  fairly  experienced  in  reading 
schematics  and  kit  building. 

Glenn  Harrison 
5335  Lee  Highway 
Arlington,  VA  22207 

Glenn,  you  have  some  excellent  pro- 
jects planned  and  to  help  you  along 
we  are  publishing  your  address. 
Hopefully  several  readers  can  give 
you  what  you  need.  Carl 

Dear  Editor: 

t am  getting  awful  tired  reading 
about  what  has  to  be  done  to  get  an 
operational  Tarbell  cassette  inter- 
face board,  reference  your  Decem- 
ber 1977,  J.R.  Schmidt  article.  All 
the  circuit  mods  that  he,  and  others, 
recommend  can  be  avoided  if  the 
Tarbell-recom mended  low  cost  J.C. 
Penney  Model  6536  recorder  is  used. 

It  has  an  auxiliary  input  with  separ- 
ate volume  control,  getting  around 
the  recording  level  problem  No.  1. 
The  tone  control  is  common  with  the 
condenser  mike  on-off  switch,  how- 
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DISK  SYSTEM 


FOR:  HEATHKITH8  COMPUTERS 

DIGITAL  GROUP  Z80  COMPUTERS 
ALL  S-100  COMPUTERS 


What  is  the  INFO  2000 
DISK  SYSTEM? 

The  INFO  2000  Disk  System  is  a complete 
dual  floppy  disk  system  for  your  5-1 OO, 
Heath  kit  H8,  or  Digital  Group  microcom- 
puter. It  incorporates  the  fastest  dual  disk- 
ette drive  (PerSei  277)  and  the  most  sophis- 
ticated intelligent  controller  (PerSci  1070) 
available  to  provide  the  highest  performance 
and  greatest  functional  capability  of  any 
mass-storage  system  you  can  buy  for  your 
microcomputer.  INFO  2000  supports  this 
Disk  System  with  the  best  and  most  comp- 
lete library  of  operating  software  available 
anywhere.  The  complete  INFO  2000  Disk 
System  is  delivered  assembled  and  fully 
tested  to  assure  you  of  an  uneventful  plug- 
in-and-go  installation  in  your  microcomput- 
er. 


WHAT  KINO  OF  COMPUTERS  CAN  USE 
THE  INFO  2000  DISK  SYSTEM? 

If  you  have  a Digital  Group,  Heathkit  H8  or 
any  5-100  bus  computer  which  uses  the 
8080  or  Z80  microprocessor,  the  INFO 
2000  Disk  System  and  supporting  software 
library  will  work  with  it.  INFO  2000  pro- 
vides its  customers  with  the  unique  service 
of  customizing  its  software  to  operate 
whatever  I/O  configuration  you  are  using 
(within  reasonable  limits)  at  no  additional 

cost.  The  INFO  2000  Disk  System  and 
software  are  being  used  today  with  Altair, 
BYT-8f  Cromcmco  Z-2  (at  4 Mhz)  Digital 
Group,  Heathkit  118,  IMSAI,  Poly  88, 
Processor  Technology  SOL,  TDL  Xican, 
T.E.L,  Vector  Graphic,  and  other  micro- 
computer mainframes. 


YOUR  QUESTIONS  ANSWERED 


WHAT  ARE  THE  TECHNICAL  DIFFER- 
ENCES BETWEEN  THE  INFO  2000  DISK 
SYSTEM  AND  OTHERS? 

The  INFO  2000  Disk  System  is  the  only  one 
which  has  an  intelligent  controller  with  its 
own  on-board  microprocessor  and  File  man- 
agement firmware.  !c  is  the  only  one  which 
provides  ail  of  the  EPROM  and  RAM  need- 
ed for  its  disk  Monitor  software,  and  there- 
fore does  not  use  up  a single  byte  of  your 
system  RAM,  It  uses  the  industry-standard 
single-density  FM  recording  technique  and 
soft-sectored  diskettes  to  provide  nearly 
complete  immunity  to  read /write  errors. 
(Double-density  recording  is  extremely 
intolerant  to  speed  variations,  dirty  heads, 
flawed  media,  etc.,  and  so  is  an  order  of 
magnitude  less  reliable.)  It  offers  the  most 
complete  software  support  of  any  disk  sys- 
tem. It  is  available  for  all  S-100,  Heath- 
kit  H8  and  Digital  Group  systems  with  total 
file  and  program  interchangeability.  And  it 
is  priced  lower  than  competitive  disk  sys- 
tems. 

WHAT  MAKES  YOU  SAY  THAT  YOUR 
PRICES  ARE  LOWER  THAN  OTHERS? 

Let's  look  at  the  cost  of  the  INFO  2000 
Disk  System  in  comparison  to  the  most 
comparable  disk  systems  from  Cromcmco 
and  Processor  Technology.  The  following 
prices  are  for  an  8-inch  dual  diskette  drive, 
plus  an  S-100  diskette  controller*  both 
assembled  and  tested: 

CR0MEMCO  S3, 090 

PROC.  TECH.  $2,895 

INFO  2000  $2,850 

If  the  cost  of  software  is  included  in  the 
comparison,  the  INFO  2000  cost  picture 
looks  even  more  favorable.  (For  example, 
our  disk  monitor  on  EPROM  is  included  in 
the  $2,8  50  price,  while  their  disk-resident 
monitors  cost  $75  to  $100  extra.)  Similar 
apples-with -apples1’  price  comparisons  be- 
tween the  INFO  2000  Disk  System  and 
the  Processor  Technology  Helios,  the  iCOM 
dual  8”  system,  and  other  competitive 
systems  yield  similar  results.  However,  we 
think  you  should  buy  the  INFO  2000 


ATTENTION:  HEATHKIT  H8  OWNERS 


Now  INFO  2000  offers  its  high-performance 
Disk  System  for  your  Heathkit  HS  Comput- 
er, and  upgrades  your  system  to  a Z80  in 
the  process!  Simply  unplug  your  Heathkit 
808O  CPU  board,  and  replace  it  with  the 
INFO  2000  ZBO/Disk  Adapter  Board  in- 
stead, This  remarkable  board  combines  a 
780  microprocessor  and  all  support  chips, 
7K  of  EPROM  and  IK  of  scratchpad  RAM 
for  the  INFO  2000  Disk  Monitor.  and  all 
logic  necessary  to  interface  the  INFO  2000 
Disk  System  to  the  Heathkit  H8. 

With  the  INFO 
board  installed, 
operate  in  either  of  two  switches  electable 


20OO  Z80/Disk  Adapter 
your  H8  Computer  can 


modes.  One  mode  permits  the  use  of  the 
Heath  HS  F.PROM  monitor  and  all  existing 
Benton  Harbor  software  without  modifica- 
tion (but  provides  the  speed  advantages  and 
extended  instruction  set  of  the  Z80).  The 
other  mode  supports  the  INFO  2OO0  Disk 
Monitor  and  all  INFO  2000  software  includ- 
ing the  TDL  software  library  and  CP/M, 

The  complete  INFO  200D  Disk  SystBm  for 

the  Heathkit  H8  costs  $2,950  - this  is  $100 
more  than  our  S-IQO  and  Digital  Group  sys- 
tems, but  Includes  the  upgrade  to  a ZH0  pro- 
cessor as  pan  of  the  deal.  Contact  INFO 
2000  for  further  details  of  this  exciting  new 
product. 


Disk  System  because  it  Is  the  best  on  the 
market,  not  because  it  is  the  cheapest. 

HOW  ABOUT  THE  TWO-DRIVE  MINI- 
FLOPPY SYSTEMS  THAT  ARE  UNDER 
SI  *500? 

Mini  flop  pies  seem  like  quite  a bargain,  un- 
til you  realize  that  they  arc  about  half  the 
cost  of  the  full-size  8”  diskette  systems  but 
offer  only  one-third  of  the  capacity  and 
one-sixth  of  the  speed.  Our  experience  in- 
dicates that  minifloppies  are  an  attractive 
alternative  to  cassettes  for  loading  pro- 
grams, but  are  simply  not  viable  for  serious 
data  management  work  such  as  business 
applications. 

WHAT  ELSE  DOES  INFO  2000  SELL? 

An  increasingly  important  part  of  our 
business  is  helping  customers  to  configure 
and  acquire  complete  disk-based  microcom- 
puter systems  optimized  for  their  specific 
requirements.  Vou  may  be  interested  in 
discussing  the  advantages  of  purchasing 
a total  computer  system  from  INFO  2000, 
and  having  us  assemble  and  test  the  entire 
configuration  together  before  it  is  delivered 
to  you.  We  also  offer  the  INFO  2000 
Business  System,  complete  with  outstanding 
accounting  and  word  processing  software, 
for  less  than  $10,000,  Send  for  our  business 
system  brochure. 

DOES  INFO  2000  SELL  SOFTWARE  TO 
ACCOMPANY  ITS  DISK  SYSTEMS? 

We  offer  the  most  extensive  library  of  soft- 
ware available  anywhere.  This  includes  TDL 
12K  Super  BASIC,  Text  Output  Processor, 
Relocating  Macro  Assembler,  2-TEL  Text 
editing  Language,  and  ANSI  Standard 
FORTRAN  IV.  We  also  have  Digital  Re- 
search CP/M  Monitor,  Software  Systems 
CBAS1C,  Microsoft  Disk  BASIC.  Structured 
Systems  Group  QSORT,  and  Names/ 
Addresses  package,  and  much  more  soft- 
ware, Please  write  for  all  the  details, 

INFO  2000  normally  ships  disk  system  or- 
ders wirhin  two  to  four  weeks  after  receiv- 
ing your  certified  check,  cashier’s  check  or 
money  order.  C.O.D.  orders  are  accepted 
with  a 20%  deposit.  INFO  2000  extends 
a 5%  discount  on  Disk  System  orders  to 
retail  customers  who  include  payment  in 
full  at  the  rime  of  order.  California  residents 
add  6%  sales  tax.  Dealer  inquiries  welcomed. 

Please  feel  free  to  write  INFO  2000  with 
any  questions  you  may  have  regarding  our 
products.  All  letters  will  be  answered  prom- 
ptly with  a detailed  reply  and  with  techni- 
cal and  pricing  information.  At  INFO  2000 
wc  take  pride  in  providing  personal  consul- 
tation and  support  to  our  customers.  We 
look  forward  to  hearing  from  you. 


CIRCLE  INQUIRY  NO.  87 


CORPORATION 
20630  South  Leap  wood  Avenue 
Carsaa  California  90746 
(213)532-1702 


ever  if  the  mike  is  switched  off  (or 
hardwired  off  — a simple  mod)  when 
recording,  the  ambient  noise  prob- 
lem No.  2 is  avoided,  with  no  effect 
on  the  tone  of  the  recording,  as  the 
tone  control  only  works  during  play- 
back and  is  bypassed  in  the  record- 
ing mode. 

In  over  a year’s  use  of  this  cost  ef- 


fective recorder,  without  any  Tarbelf 
interface  board  mods,  ! and  many 
other  users  of  the  board  have  ob- 
tained a very  high  degree  of  reliabil- 
ity. Use  of  low  noise/high  frequency 
response  tape  also  helps.  Our  exper- 
ience with  some  of  the  more  expen- 
sive higher  fidelity  cassette  record- 
ers, as  recommended,  has  shown  that 


they  don’t  work  in  this  application, 
Sy  Lieberman 
Sherman  Oaks,  CA 

Your  points  are  well  taken  and  we  do 
appreciate  them.  However,  the  main 
point  is,  this  is  a hobby  and  if  some- 
one has  an  idea  they  deserve  the 
right  to  share  it.  Carl 

Dear  Editor: 

Concerning  Goble's  article  on  the 
S-100  bus  structure  in  the  June  1977 
issue,  he  has  the  data  bit  2 and  data 
bit  1 pins  reversed  on  page  67  and  68, 
It  should  be:  D02  Pin  35  not  88;  D(2 
Pin  94  not  41,  001  Pin  88  not  35,  and 
Dll  Pin  41,  not  94, 

This  can  be  checked  in  the  MfTS 
schematics,  or  any  of  the  aftermar- 
ket S-100  memory  or  accessory 
boards. 

It  is  most  unfortunate  that  an  error 
like  this  has  to  occur,  as  not  every- 
one will  see  the  correction.  A good 
magazine,  all  in  alt. 

Pat  Staken 
Greenbelt,  MD 

Pat,  errors  do  sometimes  occur,  but 
it's  readers  like  yourself  that  keep  us 
on  our  toes.  Carl 

Dear  Editor: 

I sent  you  acheckas  subscription 
charge  for  1978  of  the  INTERFACE 
AGE  Magazine.  I gave  it  as  a 
Christmas  present  to  my  boy  of  15, 
who  is  very  interested  in  microcom- 
puters and  just  started  building  a 
6800  system. 

His  name  is  Bengt  Gustafsson. 
The  address  is  Hagsattersvagen  1, 
S-597  00  Atvidaberg,  Sweden.  I think 
he  also  should  be  glad  if  you  know 
any  boy  at  the  same  age  and  with 
the  same  interests  to  correspond 
with.  Spell  a with  ae  and  A with  AA  if 
you  haven’t  the  right  letter. 

Lars  Gustafsson 
Sweden 

Here  is  a chance  for  our  younger 
readers,  and  even  the  older  ones,  to 
have  a pen  pal.  Carl 

Dear  Editor: 

Do  you  have  an  annual  index  to 
your  magazine’s  articles? 

Richard  Styrczula 
Orland  Park,  IL 

Not  yet,  but  plan  on  one  in  our  May 
issue.  Carl 


8700 

COMPUTER/CONTROLLER 


The  Answer  For. . . 
Student 
Hobbyist 
Manufacturer 


8700 Processor : 65 03  MPU,  Wear  free  “Active Keyboard”, 

Micro-Diagnostic®  Extensive  documentation,  Fully  Socketed. 

Piebug  Monitor:  Relative  address  calculator.  Pointer  High-low, 
User  Subroutines,  Back-step  key. 

Cassette  Interface:  Load  & Dump  by  file  *,  Tape  motion 

control,  Positive  indication  of  operation. 

Applications  systems  from  $90  (lOunit  quantity) 

Development  systems  from  $149  (single  unit) 

another  great  kit  from  HBiA 

TELL  ME  MORE 

I want  to  see  for  myself  that  the  8700  is  The  Answer, 

( ) Please  send  documentation 

and  price  lists*  $10  enclosed.  name: __ 


( ) I don' t need  documentation 
please  send  price  lists, 

( ) Please  send  FREE  CATALOG, 


address: 


city: 


state; 


. zip: 


ELECTRONICS  DEPT.2-F  • 1020  W,  Wiishire  Blvi  » Oklahoma  City.  OK  73116  (4Q5)  M3-9G26 
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SYSTEM  9710 


I SELECTERM 

TheSELECTRIC  II*  Printer 

you  can  TRUST 


BECAUSE  ■ . .It’s  brand  new, 

and  fully  assembled  and  tested. 


BECAUSE . . . After  extensive  engineering  design  and  testing  by  Micro 
Computer  Devices,  IBM  Corporation  lias  approved  the  SELECTERM  for  use  with 
your  microcomputer,  and  provides  you  with  their  factory  warranty  and  yearly 
service  agreement  for  tiie  typewriter.  In  addition,  the  electronics  conversion 
portion  is  fully  warranteed  by  Micro  Computer  Devices. 


BECAUSE . . ■ You  can  connect  the  SELECTERM  to  your  computer  within 
minutes  of  taking  it  out  of  the  carton. 

IT’S  THAT  EASY!  AND  THAT  RELIABLE! 


FEATURES 

m Complete  ASCI  I character  set 
in  supplied  element. 

■ Full  upper,  lower  case  alpha- 
numeric characters. 

■ Tab  Command,  Index  (verti- 
cal tab),  Backspace,  Bell— all 
under  computer  control. 

■ Parallel  Interface,  standard. 

ALL  ELECTRONICS  INCLUDED 

■ Power  supply,  electronics  and 
cable  sets  included  to  permit 
immediate  connection  to  the 
parallel  port  of  any  computer, 
at  standard  TTL  level. 

SOFTWARE 

■ All  necessary  conversion  soft- 
ware in  PROM  to  handle 
ASCII  input,  directly. 


PRINTER  or  TYPEWRITER 

■ May  be  used  as  a standard 
typewriter  when  not  in  use 
with  your  computer. 

OPTIONS 

■ Dual  Pitch,  $125 

■ Correction  Feature,  SI 25 

■ Tractor  Feed  Platen,  $250 

■ Noise  Reduction  Feature,  $50 


PRICE  and  DELIVERY 

■ Assembled  and  tested,  51750 

■ Available  ONLY  from  author- 
ized dealers, 

■ Delivery  1 ro  2 weeks  from 
receipt  of  order. 

■ OEM  delivery  in  quantity  within 
30  days. 


AVAILABLE  SOON 

■ RS-2  32  Interface 


micro 
computer 
devices 

inc. 

960  E,  Qrangethorpe,  Bldg.  F 
Anaheim,  California  92601 
Telephone  (714)  992-2270 


* Registered  trademark  of  IBM  Corporation 


‘'Innovators  to  the  Microcomputer  Indus  try " 
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UPCOMING  COMPUTER  SHOWS 

May  13:  Birmingham  Amateur  Radio 
Club,  Inc,  announces  the  Birming- 
HAMfest  78.  This  computer  show, 
held  at  the  Jefferson  Civic  Center 
in  Birmingham,  Alabama,  will  be 
very  interesting.  There  will  be 
many  different  exhibits  with  plen- 
ty of  display  area.  For  more  de- 
tails write  Chet  Lambert,  Exhibi- 
tion Chairman,  1704  Sam  Drive, 
Birmingham,  Alabama  35235, 

May  23-25:  The  Sheraton  Boston 
Hotel  will  be  hosting  Electro  78. 
At  this  Electronic  Show  and  Con- 
vention there  will  be  many  dis- 
plays of  high  technology  elec- 
tronics. The  exhibits  will  be 
shown  at  Hynes  Veterans  Audi- 
torium in  Boston.  The  program 
will  be  held  at  the  Sheraton  Bos- 
ton Hotel.  For  further  information 
call  (213)  772-2965,  or  write  West- 
ern Electronic  Show  & Conven- 
tion, 999  N.  Sepulveda  Blvd>,  El 
Segundo,  CA  90245. 

November  16  & 17:  The  California 
Educational  Data  Processing 
Association  (CEDPA)  will  be 
sponsoring  a convention  and 
trade  show.  It  will  be  held  at  the 
Registry  Hotel,  18800  Mac  Arthur 
Blvd.  (at  the  Orange  County  Air- 
port), trvine,  CA.  For  convention 
information,  contact  Sam  Price, 
DPM,  U.C,  Davis  School  of  Medi- 
cine, Davis,  CA  95616,  (916) 
752-3234.  For  exhibition  informa- 
tion contact  Ellen  Landers,  Show 
Manager,  17039  Tulsa  Street, 
Granada  HBills,  CA  91344,  (213) 
360-2786. 

MICROCOMPUTER 
CHESS  TOURNAMENT 

The  2nd  Annual  West  Coast  Com- 
puter Faire  will  be  the  host  of  the 
microcomputer  chess  tournament 
held  March  3,  4,  and  5 at  the  San 
Jose  Convention  Center,  This  tour- 
nament will  have  microcomputers 
playing  against  each  other,  if  you 
would  like  to  enter  your  computer 
and  program  please  contact  the 
tournament  director  Larry  Wagner, 
or  the  tournament  coordinator  Roy 
Elder  at  (408)  745-2810. 

PERCOMP  78 

Eight  free  seminars  and  demon- 
strations are  scheduled  for  PER- 
COMP 78,  April  28-30  at  tjhe  Long 
Beach  Convention  Center,  Long 
Beach,  California  Included  am  the 
following  presentations:  “Marketing 
for  the  New  Manufacturer;"  David 
Ahl,  Creative  Comp^tiug;  "Three  Di- 
mensional Microcomputer  Graph- 


ics;1 Bruce  Artwlck,  Sublogic;  “6530 
Timer  Programming,”  Arthur  Stoll, 
Rockwell  International;  “Human  Fac- 
tors in  Software  Design,"  Jack  Em- 
merlchs,  A.O.  Smith;  “Computer 
Games,"  James  Butterfield,  author 
of  The  First  Book  of  KIM;  “Getting 
Started  in  Microcomputers;1  Louis 
Fields,  president,  International  Com- 
puter Society/SCCS;  “The  'Jogger1 
Microprocessor  Communication 
Bus,"  Dr,  Keith  L.  Dotty,  University 
of  Florida,  For  more  information. 


write  PERCOMP  78,  1833  E.  17th 
St.,  Santa  Ana,  CA  92701. 

COMMUNITY  COLLEGE 
COMPUTING  CONFERENCE 

May  5 and  6 will  be  the  dates  for 
the  Northern  California  Community 
College  Computing  Consortium 
Spring  Conference.  The  conference 
will  be  held  at  Sierra  College,  5000 
Rocklin  Rd.,  Rocklin,  CA  75677.  For 
further  information  contact  Perry 
Edwards  at  (916)  624-3333. 


SUPPORT  YOUR 
LOCAL 

COMPUTER  STORE 


We  could  have  run  an  ad  that  said  "buy  your  books 
directly  from  us”  but  that’s  not  to  your  advantage.  If 
you  look  at  our  books  at  a computer  store  you  can 
decide  which  ones  meet  your  needs.  We  know  that 
you  will  decide  on  two  or  three  and  actually  use  them. 
That’s  our  goal,  use!  The  more  you  know  about  micro- 
computers the  more  you’ll  want  to  know  and  that  is 
good  for  you,  for  your  local  computer  store  and  for  us. 
If  you  don’t  know  the  name  of  your  local  computer 
store,  send  us  your  name  and  address.  We'll  tell  them 
your  name  and  we’ll  tell  you  their  name.  Once  you  two 
get  together,  be  sure  to  look  at  some  of  the  books  on 
the  next  page. 


dilithium  Press 
30  NW  23rd  Place 
P.O.  Box  10766 
Portland,  OR  97210 
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SMALL  BUSINESS  COMPUTER  EXPO 

A Personal  and  Small  Business 
Computer  Expo  is  being  held  May 
19-21  at  the  Exposition  Hall,  Orlan- 
do, Florida.  Featured  will  be  infor- 
mation on  the  following;  hardware 
and  software  development,  micro- 
computers T kit  construction,  com- 
puter games,  disk  memories,  busi- 
ness application  to  computers, 
computerized  music,  digital  tapes, 
program  implementation,  printers, 
etc.  For  additional  information, 


write  Feisburg  Associated,  Inc.,  P.O. 
Box  735,  Bowie,  MD  20715  or  call 
(301)  262-0305. 

NCC  PERSONAL  COMPUTING 
FESTIVAL 

A Personal  Computing  Contest 
will  add  excitement  and  challenge  to 
the  1978  NCC  Personal  Computing 
Festival  to  be  held  June  6-8  at  the 
Disneyland  Hotel,  Anaheim,  Califor- 
nia. The  Festival  will  be  held  in  con- 
junction with  the  1978  National 


Computer  Conference  June  5-8  at 
the  Anaheim  Convention  Center.  For 
further  information  contact  AFIPS, 
210  Summit  Avenue,  Montvale,  NJ 
07645,  (201)  391-9810. 

INTERFACE  78 

March  6-9  will  be  the  time  of  the 
Interface  78  conference.  This  con- 
ference will  be  one  of  the  largest 
data  communications  conference 
and  expositions.  It  will  be  held  at  the 
Las  Vegas  Convention  Center.  Booth 
space  is  still  available.  For  reserva- 
tions or  additional  information,  write 
to  Data  Communications  Interface 
78,  160  Speen  St.,  Framingham,  MA 
01701,  or  call  toll-free  (800)  225-4620. 

SOCIETY  OF 

UNIVERSITY  COMPOSERS 

The  American  Society  of  Univers- 
ity Composers  will  sponsor  a series 
of  discussions  concerning  the  for- 
mation of  a consortium  of  electronic 
music  studios  during  the  1978  con- 
vention, March  22-25,  at  the  Universi- 
ty of  Miami,  Coral  Gables,  Florida. 
For  more  information  contact  Cieve 
L.  Scott,  Region  V,  ASUC,  (317) 
285-7072. 

CANA  DATA  78 

Cana  Data  78  is  going  to  be  held 
at  the  Sheraton  Centre,  Toronto, 
April  4,  5,  and  6.  This  data  communi- 
cations conference  and  exhibition  is 
sponsored  by  Computer  Data  Maga- 
zine and  will  show  a wide  range  of 
products  and  services  covering  the 
varied  aspects  of  the  industry.  For 
further  information  write  Cana  Data 
78,  Suite  2504,  2 Bloor  Street  West, 
Toronto,  Ontario,  M4W  3G1 

TRENTON  COMPUTER  FESTIVAL 

The  third  annual  T.C.F.  will  be 
happening  again  on  April  22-23. 
There  will  be  many  conferences  fea- 
turing: Microcomputers  in  the  home, 
amateur  radio,  education  and  medi- 
cine; consumer  applications  of 
micros;  computer  music,  etc.  For  ad- 
ditional information  call  (609) 
771-2487  or  (201)  277-2063, 

ACM  1978  ANNUAL  CONFERENCE 
ISSUES  CALL  FOR  PAPERS 

The  1978  Annual  Conference  of 
the  Association  for  Computing  Ma- 
chinery, which  will  be  held  Decem- 
ber 4-6,  at  the  Sheraton  Park  Hotel  in 
Washington,  D,C.  has  issued  a Call 
for  Papers.  The  program  will  cover 
all  aspects  of  computer  science  and 
applications.  There  will  also  be  a 
program  stressing  current  applica- 


THE 

ANSWER  BOOKS 
FOR 
HOME 
COMPUTER 
HOBBYISTS- 

HOME  COMPUTERS:  210 
QUESTIONS  AND  ANSWERS 

by  Rich  Oidday 
Volume  1:  Hardware 
This  book  is  for  the  person  with 
a micro  computer  who  wants  to 
get  an  idea  of  what  it  can  be  like 
to  use  it  to  the  fullest.  $7.95  77 


Volume  2:  Software 
A companion  volume  to  the 
above  book,  this  guide  leads 
the  new  micro  owner  through 
the  thorny  problems  surround- 
ing the  selection  and  use  of 
software.  $6.95  77 

STEP  BY  STEP  INTRODUCTION 
TO  8080  MICROPROCESSOR 
SYSTEMS 

by  David  Cohn  and  James  Melsa 
This  is  a more  advanced  book 
which  will  show  you  how  to  put 
together  what  you've  learned  to 
build  systems  and  applications 
that  really  exploit  the  capabili- 
ties of  your  micro.  $7,95  77 


HOME  COMPUTERS:  A 
BEGINNER'S  GLOSSARY 
AND  GUIDE 

by  Merl  Miller  and  Charles  Sippi 
This  book  provides  the  funda- 
mental knowledge  and  skills  for 
the  new  micro  owner.  Written  in 
a lively  and  straightforard  style, 
it  takes  the  mystery  out  of  the 
basic  mathematical  and  logical 
principles  involved  in  working 
with  computers.  $6.95  77 

TAKE  A CHANCE  WITH 
YOUR  CALCULATOR 

by  Lennart  Rade 
This  book  was  written  to  help 
you  discover  the  word  of  prob- 
ability with  your  programmable 
calculator.  You  will  need  no 
previous  experience  either  in 
probability  theory  or  in  pro- 
gramming to  learn  both  from 
this  book.  It  is  self-paced  so 
that  you  can  teach  yourself  the 
variety  of  games  and  applica- 
tions it  includes.  $6.95  77 

INTRODUCTION  TO  BASIC 

by  Jeffery  B,  Morton 
An  introductory  BASIC  that 
covers  ail  the  topics  in  simple, 
easy-to-understand  language. 
Nothing  is  left  out,  everything 
is  presented  In  clear,  step-by- 
step  fashion.  This  book  will 
make  a good  BASIC  program- 
mer of  any  reader.  $8.95 

BEGINNING  BASIC 

by  Paul  Chirfian 
Designed  for  the  person  who 
has  essentially  no  experience 
with  computers  or  computer 
programming,  this  book  is  both 
elementary— so  that  you  can  fol- 
low it  easily,  and  complete— so 
that  you  will  become  familiar 
with  all  aspects  of  BASIC.  $9.95 


<P 


Prices  subject  to  change  without  notice. 

dilithium  Press 
30  NW  23rd  Place 
P.O.  Box  10766 
Portland,  OR  97210 


Publishing  personal  computing  books  is  our  business! 
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tions  and  policy  matters  related  to 
computers  pi  the  Federal  Govern- 
ment. 

Submitted  papers  will  be  reviewed 
(or  selection  by  experts  in  the  com- 
puter disciplines.  Proposals  are  also 
invited  for  special  sessions  and 
panels.  Five  copies  of  all  papers  and / 
or  proposals  should  be  mailed  by  July 
1,  1978  to:  Gerald  L.  Engel,  Dept,  of 
Math  & Computing  Sciences,  Old 
Dominion  University,  Norfolk,  VA 
23508.  Or  call  (804)  489-6524. 

MICROCOMPUTER 
INVESTORS  ASSOCIATION 
An  association  has  been  formed 
for  the  purpose  of  facilitating  the  ex- 
change of  data  and  information  re- 
lating to  investments  and  microcom- 
puters with  the  express  interest  of 
such  interchange  being  directed 
toward  maximizing  profits  in  stocks, 
bonds,  warrants,  stock  options,  and 
commodities  — including  commod- 
ity optins  and  futures  straddles.  The 
Association  is  professional  and  non- 
profit in  nature.  Persons  desiring  to 
join  the  Association  should  send  a 
self-addressed,  stamped  envelope 
to:  Jack  Williams,  The  Microcompu- 
ter Investors  Association,  2415 
Ansdel  Court,  Reston,  VA  22091. 

WESTERN  ELECTRONIC 
SHOW  AND  CONVENTION 

"Tomorrow’s  Lifestyle  Through 
Electronics  at  WESCON/78"  is  the 
theme  for  this  convention/show.  The 
1978  Western  Electronic  Show  and 
Convention  (WESCON)  will  show- 
case this  new  and  exciting  lifestyle 
of  the  future,  as  a central  theme  of 
the  exhibition.  This  show  will  be 
sponsored  by  the  Los  Angeles  and 
San  Francisco  Bay  Area  Councils  of 
IEEE,  and  by  the  Northern  and  South- 
ern California  Chapters  of  the  ERA. 
For  additional  information  write  Don 
Larson,  2182  Dupont  Dr.,  Suite  203, 
Irvine,  CA  92715,  (714)  752-2671. 

SERIES  OF  EXPOSITIONS 
SPONSORED  BY  ATEA 

The  first  conference  and  trade  ex- 
hibit dedicated  to  "create  better 
communications  between  manufac- 
turers and  users  of  automatic  test 
and  measurement  equipment”  will 
be  held  September  26,  27,  and  28. 
ATEA  (Automatic  Test  Equipment 
Association)  will  be  sponsoring  this 
conference  at  the  Boston  Hynes 
Auditorium.  Exhibit,  program  and 
additional  information  may  be  ob- 
tained by  writing  to  William  R. 
Hickey,  President,  Golden  Gate 
Enterprises,  Inc.,  1307  S.  Mary  Ave., 
Suite  210,  Sunnyvale.  CA  94086, 
(408)  737-1100. 

CALL  FOR  PAPERS  FOR 
CONVENTION  INFORMATIQUE 
Convention  Informatique  is  the  In- 
ternational Congress  in  Software 


and  a meeting  point  for  Data  Pro- 
cessing professionals.  In  1978  the 
Convention  Informatique  will  be 
held  in  Paris  at  the  Paris  Convention 
Center  (Palais  des  Congres)  from 
September  18th  to  22nd.  Papers  are 
particularly  sought  dealing  with  his- 
torical aspects  and  future  prospects 
of  the  two  program  themes  respec- 
tively, and  the  following  areas:  New 
Technologies,  Fields  of  Economic 
Activity,  and  User  Groups.  For  more 
information  contact:  International 
Trade  Shows  in  France,  1350  Avenue 
of  the  Americas,  NYC  10019,  (212) 
582-4970. 

CALL  FOR  PAPERS  FOR 
AMATEUR  COMPUTING  78 

The  Amateur  Computing  78  micro- 
computer festival  will  be  held  July 
22-23  at  the  Sheraton  National  Motor 
Hotel,  Arlington,  Virginia.  Those  in- 
terested in  presenting  a paper,  parti- 
cipating in  a panel  discussion,  dis- 
playing an  amateur  computer  sys- 
tem or  sponsoring  a tutorial,  should 
submit  a letter  of  intent  along  with  a 
one-page  abstract  or  outline  by  April 
15  to  John  W.  Miller,  Program  Chair- 
man, 6921  Pacific  Lane,  An  nan  dale, 
VA  22003.  Or  call  (703)  256-5702. 
Areas  of  interest  are:  personal  com- 
puting: amateur  radio  and  micro- 
computers; home  educational  uses 
of  computers:  speech,  music  and 
graphics;  standards  for  hardware, 
software  and  interfacing  to  the  real 
world  . Information  on  Amateur 
Computing  78  may  be  obtained  by 
writing  AMRAD,  P.O.  Box  682, 
McLean,  VA  22101. 

COMPUTER  MAPPING  SOFTWARE 
AND  DATA  BASES  CONFERENCE 

Harvard  University’s  Laboratory 
for  Computer  Graphics  and  Spatial 
Analysis  has  announced  a five-day 
International  User's  Conference  on 
Computer  Mapping  Software  and 
Data  Bases:  Application  and  Dis- 
semination, from  July  23  through 
July  28, 1978. 

The  conference  will  review  the 
word  of  Harvard,  other  organiza- 
tions, and  federal,  state  and  local 
governmental  agencies  using  com- 
puter mapping  programs.  Particular 
emphasis  will  be  placed  on  user  ap- 
plication, software  and  data  base 
availability,  research  results  on  the 
principles  of  thematic  map  design 
and  more  effective  procedures  for 
computer  software  and  data  base 
distribution,  as  well  as  case  studies 
of  use  applications  and  user  costs. 
Participants  may  attend  the  com- 
plete five-day  program  or  selected 
workshops.  For  further  information 
contact  Peggy  Kilburn,  Center  for 
Management  Research  (conference 
coordinators),  850  Boylston  Street, 
Chestnut  Hill,  MA  02167,  (617) 
738-5021. 


Your 

Sol  dealer 
has  it. 

AZ:  Tempe;  Byte  Shop.  813  Nr  Scottsdale, 
(602)894-1 129;  Phoenix:  Byte  Shop.  12654  N 
28th,  (602)942-7300;  Tucson:  Byte  Shop,  2612 
E Broadway,  (602)327-4579  CA:  Berkeley: 
Byte  Shop.  1 51 4 University,  (41 5)845-6366:  Citrus 
Heights:  Byte  Shop,  6041  Greenback,  (916) 
961-2983;  Costa  Mesa:  Computer  Center  1913 
Harbor,  (714)646-0221 ; Hayward:  Byte 
Shop,  1122  B St.,  (415)537-2983;  Lawndale: 
Byte  Shop,  16508  Hawthorne.  (213)371-2421 ; 
Orange:  Computer  Mart,  633- B W.  Katella,  (714) 
633-1222;  Rasadena:  Byte  Shop.  496  S.  Lake, 
(213)684-3311;  Sacramento:  Micro-Computer 
Application  Systems,  2322  Capitol,  (916) 
443-4944;  San  Francisco;  Byte  Shop.  321  Pacific, 
(415)421-8686,  San  Jose:  Byte  Shop,  2626 
Union,  (408)377-4685;  San  Rafael:  Byte  Shop, 
509  Francisco,  (415)457-9311 ; Tarzana:  Byte 
Shop,  18423  Ventura,  (213)343-3919;  Walnut 
Creek:  Byte  Shop,  2989  N,  Main,  (415)933-6252 
CO;  Boulder.  Byte  Shop,  3101  Walnut.  (303) 
449-6233.  FL:  Ft.  Lauderdale:  Byte  Shop,  1044 
E Oakland  Pk„  (305)561-2983;  Miami:  Qyi& 
Shop.  7825  Bird,  (305)264-2983;  Tampa: 
Microcomputer  Systems,  144  So.  Dale  Mabry. 
(81 3)879-4301  G A:  Atlanta:  Computer  Mart, 
5091- B Buford,  (404)455-0647  IL:  Champaign: 
Computer  Co.,  318  N Neil.  (217)359-5883; 
Numbers  Racket. 623X?  S.  Wright,(21 7)352-5435: 
Evanston:  jtty  bitty  machine  c o,  1322  Chicago, 

(31 2)328-6800;  Lombard;  itty  bitty  machine  co, 
42  W Roosevelt.  (31 2)620-5808  IN: 
Bloomington:  Data  Domain,  406  S College,  (81 2) 
334-3607;  Indianapolis:  Data  Domain,  7027 
N Michigan,  [317)251-3139.  I A;  Davenport: 
Computer  Store,  4128  Brady,  (31 9)386-3330. 

KY:  Louisville:  Data  Domain.  3028  Hunsinger, 

(502) 456-5242  Mt:  Ann  Arbor:  Computer 
Store,  310  E.  Washington,  (313)995-7616;  Troy: 
General  Computer  Store,  2011  Livernois.  (313) 
362-0022  MN:  Minneapolis:  Computer  Depot, 
3515  W 70th,  (612)927-5601.  NJ:  Hoboken: 
Computer  Works,  20  Hudson  PL.  (201)420-1644; 
Iselln:  Computer  Mart,  501  Rt.  27(201)283-0600, 
NY;  New  York:  Computer  Marl,  118  Madison, 
(212)686-7923;  White  Plains:  Computer  Corner, 
200  Hamilton,  (914)949-3282  NQ:  Raleigh; 
ROMs  N RAMs,  Crabtree  Valley  Mall,  (919) 
781-0003  OH:  Columbus:  Byte  Shop.  2432 
Chester,  [614)486-7761,  Dayton:  Computer 
Mart,  2665  S.  Dixie.  (513)296-1248.  OR: 
Beaverton:  Byte  Shop,  3482  SW  Cedar  Hills, 

(503) 644-2686;  Eugene:  Real  Oregon  Computer 
Co.,  205  W.  10th,  (503)484-1040;  Portland: 

Byte  Shop,  2033  SW  4th  Ave  , (503)223-3496. 
Rl;  Warwick:  Computer  Power,  M24  Airport  Mall, 
1800  Rost  Rd..  [401)738-4477,  SC:  Columbia: 
Byte  Shop.  2018  Green,  (803)771-7824  TN; 
Kingsport:  Microproducts  & Systems.  2307  E 
Center,  (61 5)245-8081  TX:  Arlington: 

Computer  Port,  926  N Collins,  (817)469-1502; 
Houston:  Computertex,  2300  Richmond. 
(713)526-3456;  Interactive  Computers,  7646^ 
Dashwood,  [713)772-5257;  Lubbock: 
Neighborhood  Computer  Store,  4902 -34th  St,, 
(806)797-1488;  Richardson:  Micro  Store. 

634  So  Central  Expwy.,  [214)231-1096.  VA: 
McLean:  Computer  Systems  Store,  1984 
Chain  Bridge,  (703)821-8333;  Virginia  Beach: 
Home  Computer  Center,  2927  Va.  Beach 
Blvd  , (804)340-1977  WA;  Bel  levue:  Byte  Shop, 
14701  NE  20th,  [206)746-0651;  Seattle  Retail 
Computer  Store,  410  NE  72nd,  (206)524-4101 
Wl:  Madison;  Computer  Store,  1863  Monroe, 
(608 }2 5 5 - 55 5 2 ; Mi  I wa  u kee : Co  m p u t e r Sto  re, 
6916  W.  North.  (414)259-9140  D,C *: 
Georgetown  Computer  Store,  3286  M St  NW 
(203)362-2127  CANADA:  Ottawa,  Qnt: 
Trintronics,  160  Elgin,  [61 3)236-7767;  Toronto, 
Ont:  Computer  Mart,  1543  Bayview.  [416) 
484-9708;  First  Canadian  Computer  Store,  44 
Eg  I inton  Ave  W.,  (416)482-8080;  Computer 
Place,  186  Queen  St  W,  [416)598-0262; 
Vancouver,  B.C.:  Basic  Computer  Group,  1438 
E.  8th,  [604)736-7474;  Pacific  Computer 
Store,  4509  Rupert,  (604)438-3282 

Processor 


16  INTERFACE  AGE 


MARCH  1978 


Seven  points 
to  consider 
before 
you  buy  your 
small  computer. 


In  this  magazine,  alone,  there  are  probably  a dozen 
ads  for  small  computers.  New  companies  are  breaking 
ground  like  spring  flowers. 

How,  then,  do  you  determine  which  computer  offers  the 
features  you  need  most . . .at  the  price  you  can  afford? 

Wed  like  to  propose  seven  basic  questions  to  help  you 
make  an  intelligent  decision. 


Is  the  computer 
well-engineered? 

9 Our  Sol  systems  are  the  most  conservatively 
rated  and  ruggedly  built  in  the  industry,  period.  In 
addition  we  designed  them  with  you,  the  user,  in  mind; 
Sols  are  easy  to  build  and  a joy  to  operate. 


How  complete  is  the 
computer  system? 

Many  buyers  of  small  computers  are  in  for  a rude 
awakening  when  they  have  to  spend  additional  money 
for  interfaces. 

The  SoJ-20  Terminal  Computer  was  the  first  complete 
small  computer  system.  Everything  you  need  to  make 
it  work  is  included  in  the  basic  package. 

Is  powerful  system 
software  available? 

9 It  won’t  do  if  your  system  is  ‘'tongue-tied'.' 

Processor  Technology  Corporation  has  devoted 
more  effort  to  the  development  of  software  than  any  other 
small  computer  maker.  Our  latest  offering  is  the  first 
fully  implemented  disk  operating  system  for  a small 
computer:  PTDOS,  It  contains  over  40  major  commands, 
several  languages  and  numerous  utilities.  Our  high 
level  languages  include  Extended  BASIC,  Assembler, 
FORTRANf  FOCAL  and  PILOT* 


3 Is  the  system  easy 
to  expand? 

W More  and  more  computer  owners  are 
expanding  their  small  computers  to  handle  business  and 
other  specialized  requirements. 

The  largest  Sol  system  can  handle  64K  bytes  of  RAM 
memory  and  operate  with  a three  megabyte  on-line 
disk  memory.  Sol  systems  use  the  S-10G  Bus.  So  you  can 
use  a wide  variety  of  hardware. 


Does  it  have  proven 
reliability? 

What  is  the  track  record?  There  are  over 
5,000  Sol  systems  in  the  field.  Our  track  record  for  reliable 
performance  is  unparalleled  in  the  small  computer  field. 

Does  it  have  good 
factory  support? 

A computer  is  a complex  piece  of  hardware. 
So  you  want  to  be  sure  it  is  backed  up  with  complete 
manuals,  drawings  and  a factory  Support  team  that  cares. 

Processor  Technology  offers  the  most  extensive 
documentation  of  any  small  computer  manufacturer.  And 
we  maintain  a patient,  competent  telephone  staff  to 
answer  your  questions. 

ZAre  maintenance  and 

service  people  accessible? 

Where  are  they  located? 

Processor  Technology  has  maintenance  and  service 
people  in  over  50  cities  around  the  U.S. 

As  you  continue  turning  the  pages,  see  how  we  stack  up 
to  the  other  computers  in  this  magazine.  If  weVe 
succeeded  in  whetting  your  appetite,  see  your  Sol  dealer 
or  write  for  information  on  the  complete  family  of 
Sol  computers. 

Processor  Technology  Corporation,  Box  G, 

7100  Johnson  industrial  Drive,  Pleasanton,  CA  94566. 

(415)  829-2600, 


* Available  soon. 

Processor  technology 
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MACRO  DISK  EXP 

is  available  from  these  dealers. 


CALIFORNIA 

Byte  Shop  of  Berkeley 

1514  University  Ave.,  Berkeley  94703  415-045-6306 

Byte  Shop  of  Long  Beach 

5453  E.  Steams,  Long  Beach  90815  213-597-7771 

Byte  Shop  of  San  Diego 

8250-H  Vickers,  Sen  Kega  92111  714-565-8008 

Byte  Shop  of  San  Rafael 

509  Francisco  Blvd.,  San  Rafael  94901  415-457-9311 

Byte  Shop  of  Tuatin 

674  El  Gamine,  TuStin  72S0O  714-731-1686 

The  Computer  Store 

820  Broadway,  Santa  Monica  90401  213-451-0713 

Computer  Store  of  S.F. 

1093  Mission  St„  San  Francisco  94133  415-43141640 

COLORADO 
Byte  Shop 

3101  Walnut  St.,  Boulder  80301  303-444-6550 

FLORIDA 

Byte  Shop 

7825  Bird  Rd„  Miami  33155  305-264-2983 

The  Computer  Store 

2121  Gorperata  $q.  Blvd.  Jacksonville  32216 
904-725-8158 

Micro-Tech  Services 

38 1 1 N.  W.  38th  St. , Gain&fl villa  32  601  904-376-237 1 

ILLINOIS 

Computer  Land 

9511  Milwaukee  Ave.,  Nilea  60648  312-967-1714 

INDIANA 
Computers  Unlimited 

7724  E.  89th  St,.  Indianapolis  46256  317-849-6505 

KENTUCKY 

Data  Domain 

506  H2  Euclid  Ave.,  Lexington  40502  606-269-6902 

MASSACHUSETTS 

Computer  Shop 

288  Norfolk,  Cambridge  02 139  617-661-2670 

MISSOURI 

Micro»Comt  Inc. 

6314  Brookside  Plaza.  Kansas  City  64113 
8I6-333-83B3 

NEW  HAMPSHIRE 

Computer  Mart 

170  Main  St..  Nashua  03060  603-883-2386 

NEW  YORK 
Computer  Microsystems 

1311  Northern  Blvd.  Manheaset  11O30 
516627-3640 

Data  Flow 

900  I,  Oakwood,  Rome  13440  315-337-0601 

NORTH  CAROLINA 
Alpha  Digital  Systems 

Rte.  4,  Box  171  A,  Boone  28607  704-264-7946 

Byte  Shop  of  Raleigh 

1213  Hillsborough,  Raleigh  27605  919-833-0210 

TEXAS 

ComputerCraft>  Inc. 

3211  Fondren.  Houston  77063  713-977-0664 

Neighborhood  Computer  Store 

4902  34th  SI.,  #20,  Lubbock  79410  806-797-1468 

WISCONSIN 

Computer  Systems  Technologies 

312  E.  Wisconsin  Ave.,  Milwaukee  53202 
414-276-8376 


524  Union  Street 
San  Francisco,  CA  94133 
415-398-0289 


Apr  1 Oklahoma  Computer  Club 
will  be  meeting  at  the  Belle  Aisle 
Library  at  10  A.M.  Call  Al  Camp- 
bell at  (405)  842-4933  for  details. 

Apr  1 Louisville  Area  Computer  Club 
(LACE)  will  meet  at  the  University 
of  Louisville,  Speed  School  Audi- 
torium at  1 P.M.  For  details,  write 
the  club  at  115  Edgemont  Dr., 
New  Alban,  IN  47150. 

Aprl  The  Computer  Hobbyist  Group, 
will  meet  at  1 P.M.  in  Green  Center, 
Room  2.530,  campus  of  University 
of  Texas,  Dallas.  For  further  infor- 
mation write  the  club  at  P.O.  Box 
11344,  Grand  Prairie,  TX  75051. 

Apr  1 South  Central  Kansas  Ama- 
teur Computer  Association,  9:00 
A.M.,  Wichita  Public  Library, 
Wichita,  KS.  For  further  informa- 
tion call  Chris  Borger  at  (316) 
265-1120  or  Dave  Rawson,  1825 
Gary,  Wichita,  KS  67219,  (316) 
744-1629  for  further  details. 

Apr  1 Southern  Nevada  Personal 
Computing  Society  wilt  meet  at 
Clark  County  Community  Col- 
lege, Las  Vegas,  NV  at  12:00.  The 
club  also  meets  on  the  third 
Saturday  of  the  month.  For  fur- 
ther information  write  SNPCS, 
1405  Lucille  St.,  Las  Vegas,  NV 
89101  or  call  (702)  642-0212. 

Apr  1 Milwaukee  Area  Computer 
Club  will  meet  at  1 P.M.  at  the 
Waukesha  County  Technical  In- 
stitute, New  Berlin,  Wl.  Call  (414) 
246-6634  for  further  details. 

Apr  3 Minnesota  Computer  Society 
will  meet  at  the  Brown  Institute, 
Room  51,  3123  E.  Lake  Street, 
Minneapolis,  MN.  For  further  in- 
formation contact  the  Society  at 
Box  35317,  Minneapolis,  MN 
55435,  Attn:  Jean  Rice. 

Apr  4 Tidewater  Computer  Club  will 
hold  its  meeting  at  the  Elec- 
tronics Computer  Programming 
Institute,  Janaf  Office  Bldg., 
Janaf  Shopping  Center  in  Norfolk. 
The  club  also  meets  on  the  third 
Tuesday  of  the  month.  For  further 
information  contact:  C.  Dawson 
Yeomans,  Interface  Chairman, 
677  Lord  Dunmore  Dr.,  Virginia 
Beach,  VA  23462. 

Apr5  The  Valley  Computer  Club  will 
meet  at  7 P.M.  at  the  Harvard 
School  located  at  3700  Coldwater 
Canyon,  Studio  City,  CA. 

Apr  5 New  England  Computer  Soci- 
ety will  meet  in  the  cafeteria  of 
the  MITRE  Corp.  at  7:00  P.M. 
Located  on  Route  62  in  Bedford, 
MA.  Contact  Dave  Day  at  (603) 
434-4239  for  details. 


Apr  5 Kitchener  Waterloo  Micro- 
computer Club  will  meet  at  the 
University  of  Waterloo,  Room 
3388,  Engineering  Bldg.  #4, 
University  Ave.,  Waterloo,  On- 
tario, Canada  at  7:30  P.M. 

Apr  5 Northwest  Computer  Society 
will  meet  in  the  Pacific  Science 
Center  in  Seattle,  Room  200  at  7:30 
P.M.  For  more  details  write  NCCN, 
Box  242,  Renton,  WA  98055. 

Apr  5 Lincoln  Computer  Club  will 
hold  its  meeting  at  the  South 
Branch  Library  located  on  27th 
and  South  Sts.  at  7 P.M.  For  more 
details  write  Hubert  Paulson,  Jr., 
422  Dale  Dr.,  Lincoln,  NE  68510. 

Apr  5 Amateur  Computer  Society  of 
Columbus  will  meet  the  first  Wed- 
nesday of  each  month  at  the  Cen- 
ter of  Science  and  Industry  at  7:30 
P.M.  For  further  information  write 
c/o  Fred  Hatfield  K8VDU,  Com- 
puter Data  Systems,  1372  Grand- 
view Ave.,  Columbus,  OH  43212, 
or  call  (614)  488-3347. 

Apr  6 Bay  Area  Microprocessors 
Users  Group  (BAMUG)  will  meet 
in  the  Hayward  ROC  Center, 
26316  Hesperian  Blvd.,  Hayward, 
CA  at  7:30  P.M.  For  further  details 
write  BAMUG,  1211  Santa  Clara 
Avenue,  Alameda,  CA  94501. 

Apr  7 Crescent  City  Computer  Club 
will  hold  its  meeting  at  the  Uni- 
versity of  New  Orleans,  Lakefront 
Campus  at  8 P.M.  Call  Bob  Latham 
at  (504)  722-6321  for  more  details. 

Apr  6 The  Permian  Basin  Compu- 
ter Group  — ■ Odessa  Chapter 
meets  at  1 P.M.  in  the  Electronic 
Technology  Bldg.,  Room  203  on 
the  Odessa  College  campus.  For 
details  cal!  (915)  332-9151. 

Apr  9 North  Orange  County  Com- 
puter Club  will  have  its  meeting 
at  Chapman  College,  Orange,  CA. 
Doors  open  at  12:00.  105  Hash- 
inger  Hall  Auditorium.  Member- 
ship Chairman,  Tracey  Lerocker, 
(714)  998-9722  evenings. 

Apr  12  Homebrew  Computer  Club 
meeting  will  begin  at  7 P.M.  in 
Menlo  Park,  CA  at  the  Stanford 
Linear  Accelerator  Center  Audi- 
torium. Call  (415)  967-6754  for 
more  details. 

Apr  13  Mid  America  Computer  Hob- 
byist meeting  will  be  at  7:00  P.M. 
at  Commercial  Federal  Savings  & 
Loan,  Bellevue  NE.  Intersection  of 
Galvin  Rd.  and  U.S.  Hwy,  73-75. 
Write  P.O.  Box  13303,  Omaha,  NE 
68113  for  further  information. 

Apr  13  Utah  Computer  Association 
will  meet  at  Murray  High  School, 
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THE  GROWTH  SYSTEM 

Micromation  introduces  the  EXP  series 
of  expandable  floppy  disks.  Systems 
designed  to  be  reliable,  versatile, 
and  to  expand  with  the  needs  of 

your  system. 


UNDER  $2,000  SYSTEMS 

A complete  dual-drive  system  is  available  for  under  two  thousand 
dollars.  And  there  are  no  high  priced  options — write  protect  and 
front  panel  activity  light  are  standard.  And  since  the  EXP  series  is 
based  upon  proven  components  and  the  drives  are  manufactured  by 
a major  supplier,  the  systems  are  available  in  less  than  four  weeks 
from  receipt  of  your  order. 

EXP- 1 Single  drive  system  SI  .195. 

EXP-2  Dual  drive  system  1,895. 

CP/M  with  BASIC  9$, 


MfiCRO  DISK 


STEP  UP  TO  DOUBLE-HEADED 

New  double-headed  drives  record  data  on  both  sides  of  a diskette  — 
But  no  manufacturer  is  delivering  them  yet.  When  these  new  double- 
headed drives  become  available,  single  headed  drives  will  be  ob- 
solete—except  for  the  EXP  series.  Because  Micromation  guarantees 
to  exchange  any  EXP  series  single-headed  drive  for  a double-headed 
drive — at  a cost  of  only  $300  per  drive. 

You  can  also  upgrade  your  system  to  double  density  in  the  third 
quarter  with  our  double  density  controller  conversion  for  only  $300. 

So  the  dual  drive  system  that  you  buy  now  has  a capacity  of  over 
500  K Bytes,  but  can  be  increased  to  a capacity  of  two  megabytes. 
Your  system  will  grow  with  new  technology — not  be  obsoleted  by  it. 

SOLID  SOFTWARE  SUPPORT 

The  Micromation  disk  controller  features  IBM  3740  compatibility — 
and  the  proven  CP/M*  operating  system.  You  can  also  choose  be- 
tween high  level  languages  such  as  BASIC  AND  FORTRAN  or  com- 
plete business  application  and  word  processing  packages. 


A COMPLETE,  ASSEMBLED  SYSTEM 

All  Micromation  systems  are  fully  assembled  and  tested.  There's 
even  a serial  I/O  port  on  the  controller  to  make  it  easy  to  bring  the 
system  up.  Just  connect  your  terminal  to  the  serial  port,  install  in  any 
16K  S-100  system,  jump  to  the  on-board  PROM  bootstrap — and 
you're  up  and  running  without  any  patching.  Or  you  can  choose  op- 
tional I/O  drivers  for  the  SOL  computer. 

EXP  systems  are  complete — including  drives,  S-100  controller, 
power  supply,  and  handsome  Scandinavian  style  wood  and  metal 
enclosure. 

RELIABILITY 

EXP  drives  are  manufactured  by  Memorex,  the  oldest  in  dependent 
manufacturer  of  floppy  drives.  And  we  stand  behind  them.  All 
Micromation  EXP  series  products  are  warranteed  for  a full  six 
months.  An  optional  one  year  warranty  extension  is  also  available. 


COMPLETE  COMPUTER  SYSTEMS 

Micromation’s  EXPSYS  is  a complete  computer  system.  It  includes 
a Zr80  processor  with  32K  of  memory,  serial  I/O  ports  and  EXP 
series  drives.  An  optional  video  interface,  monitor,  and  keyboard 
are  also  available.  An  S-100  mother  board  allows  the  system  to  be 
configured  to  your  custom  requirements.  Yet  prices  for  this  com- 
plete dual-drive  computer  system  start  at  less  than  $4,000.  The  sys- 
tems are  fully  assembled  and  tested  with  our  full  warranty  and  up- 
grade policy,  of  course. 

EXPSYS*  1 Single  drive  32K  Z-80  computer  $3*295. 

EXPSYS-2  Dual  drive  32K  Z-80  computer  3,995. 

Micromation  dealers  are  listed  on  the  adjacent  page.  Check  the 
list  for  dealer  nearest  you  or  ask  at  your  favorite  computer 

Store.  * CP/M  is  a t radema rk  of  Digital  Reaea rcb 
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Rm  154,  5440  S.  State  St.,  Salt 
Lake  City,  UT  at  7 P.M.  For  details 
write  or  call  Larry  or  Holly  Barney, 
1928  S.  2600  E.,  Salt  Lake  City,  UT 
84108.  (801)  485-3476. 

Apr  13  The  Rochester  Area  Micro- 
computer Society  will  meet  at  the 
RIT  Campus,  Rm.  1030,  Bldg.  9 at 
7:30  P.M.  For  details  write  RAMS, 
P.O.  Box  D,  Rochester,  NY  14609. 

Apr  13  North  Florida  Computer  Soci- 
ety will  meet  at  227  Edison  Dr., 
Pensacola,  FL  32505.  For  infor- 
mation write  this  address  or  call 
Eugene  Rhodes  at  (904)  453-3844. 

Apr  14  Northern  New  Jersey  Ama- 
teur Computer  Club  (NNJ  ACC)  will 
hold  its  meeting  at  the  Fairleigh 
Dickenson  University,  on  the 
Rutherford  Campus,  Becton  Hall, 
Room  B8,  at  7 P.M.  For  details 
write  NNJACC,  593  New  York 
Ave.,  Lyndhurst,  NJ  07071. 

Apr  15  Southern  Nevada  Personal 
Computing  Society  will  meet  at 
Clark  County  Community  Col- 
lege, Las  Vegas,  NV  at  1 2:00.  The 
club  also  meets  on  the  first  Satur- 
day of  the  month.  For  further  in- 
formation write  SNPCS,  1405 
Lucille  St.,  Las  Vegas,  NV  89101 
or  cal!  (702)  642-0212. 

Apr  15  San  Diego  Computer  Society 
will  meet  at  the  Grossmont  Com- 
munity College  Student  Center, 


8800  Grossmont  College  Dr,,  El 
Cajon,  CA.  Doors  open  at  12:30. 
For  details  call  (714)  565-1738. 

Apr  15  The  7C’s  Committee  (Affili- 
ated with  the  Cleveland  Digital 
Group)  will  meet  at  Cleveland 
State  University  Student  Services 
Bldg.,  in  the  Kiva  Room  at  2:00 
P.M.  For  more  information  write  to 
Cleveland  Digital  Group,  8700  Har- 
vard Ave.,  Cleveland,  OH  44105. 

Apr  15  Central  Florida  Computer 
Club  will  meet  at  the  Orlando 
Utility  Bldg.,  on  S.  Orange  Ave., 
Orlando,  FL  at  2:00  P.M. 

Apr  15  Philadelphia  Area  Computer 
Society  will  meet  at  2 PM  at 
LaSalle  College  Science  Bldg,  at 
the  corner  of  20th  & Olney  Ave. 
For  more  details  write  PACS,  P.O. 
Box  1954,  Philadelphia,  PA  19105. 

Apr  18  Rhode  Island  Computer  Hob- 
byists (RICH)  meets  the  at  the 
Knight  Campus  of  Rhode  Island 
Junior  College  in  the  Faculty 
Cafeteria  at  7:30  P.M.  For  further 
information  contact  Emilio  lannu- 
cilio,  RICH,  P.O.  Box  559,  Bristol, 
Rl  02809,  or  call  (401)  253-5450. 

Apr  18  Sacramento  Microcomputer 
Users  Group,  (SMUG),  7:30-9:30 
P.M.  at  SMUD  Training  Bldg.,  on 
59  St.  Write  Richard  Lerseth,  P.O. 
Box  161513  or  call  (916)  381-0335 
after  5:00  P.M. 


Apr  18  Tidewater  Computer  Club 
will  hold  its  meeting  at  the  Elec- 
tronics Computer  Programming 
Institute,  Janaf  Office  Bldg., 
Janaf  Shopping  Center  in  Norfolk. 
The  club  also  meets  on  the  first 
Tuesday  of  the  month.  For  further 
information  contact:  C.  Dawson 
Yeomans,  Interface  Chairman, 
677  Lord  Dunmore  Dr.,  Virginia 
Beach,  VA  23462. 

Apr  21  Long  Island  Computer  Asso- 
ciation will  meet  at  7 PM  at  the 
New  York  Institute  of  Technology, 
Old  Westbury  Campus,  Route 
25 A between  Route  107  and  Glen 
Cove  Rd.,  Rm.  508.  For  more 
details  write  Long  Island  Com- 
puter Association,  36  Irene  Lane 
East,  Plainvtew,  NY  11803. 

Apr  21  Amateur  Computer  Group  of 
New  Jersey  (ACGNJ)  will  meet  at 
UCTI,  1776  Raritan  Rd.,  Scotch 
Plains,  NJ  07076  at  7 P.M.  For  fur- 
ther information  write  to  the  club 
at  the  above  address. 

Apr  23  Summit  City  Computer  Club 
will  meet  at  the  McMillen  Library 
on  the  Indiana  Institute  of  Tech- 
nology Campus  in  Ft.  Wayne,  IN. 
For  details  write  the  club  at  P.O. 
Box  5096,  Ft.  Wayne,  IN  46805. 

Apr  23  Birmingham  Microprocessor 
Group  will  meet  at  Southcentral 
Bell  Company  headquarters  bldg. 


Our  MacroFloppy 
goes  twice  the  distance. 


For  $695. 


Introducing  the  Micropolis  MacroFloppy'*  :1G41  and  1042  disk  drive  sub- 
systems. For  the  5-100/8080/2-80  bus,  Packing  100%  more  capacity  into  a 
5% -inch  floppy  disk  than  anyone  else  143 K bytes,  to  be  exact.  For  as  little 
as  $695 

The  MacroFloppy;  1041  comes  with  the  Micropolis  Mod  l floppy  packaged 
inside  a protective  enclosure  {without  power  supply).  And  includes  an  S-100 
controller  Interconnect  cable  Micropolis  BASIC  User's  Manual.  A.  diskette  con- 
taining Micropolis  BASIC  and  a compatible  DOS  with  assembler  and  editor 
The  ;1Q41  is  even  designed  to  be  used  either  on  your  desk  top,  or  to  be  inte- 
grated right  into  your  S-100  chassis. 

The  MacroFIoppV:l042  comes  with  everything  the  :1041  has,  and  more. 
Such  as  d.c.  regulators,  its  own  line  voltage  power  supply  and,  to  top  it  off, 
a striking  cover.  Making  it  look  right  at  home  just  about  anywhere. 

Both  MacroFloppy  systems  are  fully  assembled,  tested,  burned-in,  and 
tested  again.  For  zero  start-up  pain,  and  long  term  reliability.  They're  also 
backed  up  by  our  famous  Micropolis  factory  warranty. 

And  both  systems  are  priced  just  right  $695  for  the  MacroFloppy:  1041 
and  $795  for  the  Macro  Floppy: 104 2, 

You  really  couldn't  ask  for  anything  more 

At  Micropolis,  we  have  more  bytes  in  store  for  you. 

For  a descriptive  brochure,  in  the  U S call  or  write  Micropolis 
Corporation,  7959  Deering  Avenue,  Canoga  Park,  California  91304  Phone 
{213)  703-1121. 

Or  better  yet,  see  your  local  dealer. 


MICROPOLIS 

More  bytes  in  store  for  you. 
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at  2 P.M.  For  further  details  write 
or  call  Jim  Anderson,  2931  Bah 
moral  Rd.,  Birmingham,  AL  35223; 
(205)  897-9630. 

Apr  25  Computer  Amateurs  of  South 
Jersey  will  holds  its  meeting  at 
the  National  Park  Municipal  Bldg., 
7 So,  Grove  Ave.,  National  Park,  N J 
at  7:30  P.M.  For  details  call  (609) 
54M 010,  or  (609)  541-8296. 

Apr  26  Ventura  County  Computer 
Society  will  meet  at  Camarillo 
Public  Library,  3100  Ponderosa 
Dr.,  Port  Hueneme,  CA  93041  at 
7:30  P.M.  For  more  information 
write:  VGGS,  P.O.  Box  525 r Port 
Hueneme,  CA  93041. 

Apr  26  Boston  Computer  Society 
will  meet  at  the  Commonwealth 
School,  151  Commonwealth  Ave., 
Boston  at  7 P.M.  The  school  is 
located  on  the  corner  of  Dart- 
mouth St.  in  Boston's  Back  Bay. 
For  information  write  or  call  the 
society  at  17  Chestnut  St.T 
Boston,  MA  02108,  (617)  227-1399. 

Apr  26  Dlabfo  Professional  Users 
Group  (DRUG)  will  meet  at  Diablo 
Valley  College  Library,  near  the 
Willow  Pass  exit  of  Fwy.  680, 
from  8-10  PM.  For  details  write  or 
call  Bob  Hendrickson,  Elec- 
tronics Dept.,  DVC,  Pleasant  Hilt, 
CA  94523:  (415)  687-8373. 

Apr  27  Space  Coast  Microcomputer 


Club  will  hold  its  meeting  at  7:30 
P.M.  at  the  Merritt  Island  Library, 
Merritt  Is.,  FL,  Contact  Ray  Lock- 
wood  at  (305)  452-2159  for  details, 

Apr  27  Small  Computer  Engineer- 
ing Association  of  Minnesota 
(SCEAM)  will  meet  at  the  Resource 
Access  Center,  3010  Fourth  Ave. 
So.,  Minneapolis,  MN  55408  at  7 
P.M.  For  more  Information  write  to 
this  address  or  call  (612)824-6406. 

Apr  28  TRACE  will  hold  its  meeting 
at  the  Ontario  Science  Center,  8 
P.M.,  770  Don  Mills  Road,  Don 
Mills,  Ontario.  Club  address  is 
Box  545,  Streetsville,  Ontario, 
Canada  L5M  2C1  + 

Apr  28  Alamo  Computer  Enthusiast 
meets  at  7:30  P.M.  in  Room  104  at 
Chapman  Graduate  Center  at  Trin- 
ity University,  San  Antonio,  TX. 
For  details  call  (512)  532-2340,  or 
write  to  the  club  at  7517  Jonquili, 
San  Antonio,  TX  78233. 

Apr  28  Washington  Amateur  Com- 
puter Society  has  scheduled  Its 
meeting  to  be  held  at  the  Catholic 
University  of  America,  St.  Johns 
Hall.  Located  at  Michigan  and 
Harewood  Aves.  in  Washington, 
D.C.  Contact  Bill  Stewart  at  (202) 
722-0210  for  club  details  between 
the  hours  of  10  A,Mt  and  12  P.M. 

Apr  28  University  of  Minnesota 
Microcomputer  Users  Group 


(UMMUG)  will  hold  its  meeting  at 
the  University  of  Minnesota.  Elec- 
trical Eng.  Rm.  115  at  7 P.M,  For 
further  Information  write  UMMUG, 
Dept,  of  Elec.  Eng.,  123  Church 
St,  S.E.,  Minneapolis,  MN  55455. 


MetaFloppy  goes 


The  MicropoJis  MetaFloppy1'"  gives  you  more  than  four  times  the  capacity  of 
anyone  else's  5^ -inch  floppy.  Because  it  uses  77  tracks  instead  of  the  usual  55. 

The  field-proven  MetaFloppy  with  thousands  of  units  delivered,  comes 
in  a complete  family  of  models.  And,  like  our  MacroFloppy™  family  of  disk 
drives,  MetaFloppy  is  designed  for  the  S-10Q/8Q80/Z-SQ  bus. 

For  maximum  capacity,  choose  our  new  MetaFloppy: 1054  system.  Which 
actually  provides  you  with  more  than  a million  bytes  of  reliable  online  stor- 
age. For  less  money  than  you'd  believe  possible. 

The  MetaFloppy  1054  comes  complete  with  four  drives  in  dual  config- 
uration. A controller  Power  supply  Chassis  Enclosure.  All  cabling.  A new  BASIC 
software  package.  And  a DOS  with  assembler  and  editor  There's  even  a built- 
in  Autoload  ROM  to  eliminate  tiresome  button  pushing 
If  that's  more  storage  than  you  need  right  now  try  our 
MetaFloppy  105 3,  with  630,000  bytes  on-line.  Or  our  Meta- 
Floppy:  1043,  with  315,000  bytes  on-line.  Either  way,  you  can 
expand  to  over  a million  bytes  on-line  in  easy  stages,  when  you 
need  to.  Or  want  to. 

In  other  words,  if  your  application  keeps  growing,  weVe  got 
you  covered.  With  MetaFloppy 

The  system  that  goes  beyond  the  floppy 
For  a descriptive  brochure,  in  the  U S.  call  or  write  Micropoiis 
Corporation,  7959  Deering  Avenue,  Canoga  Park,  California  91304 
Phone  (213)  703-1121 

Or  better  yet,  see  your  local  dealer 
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Puzzled 

About  Computers? 

Data  Dynamics  Technology  has  a library  of  answers  . . . 


II  An  Introduction  to  Microcomputers: 

™ Volume  0,  The  Beginner’s  Book 
By  Adam  Osborne,  £26  pages,  £7.50 

This  book  has  been  written  for  readers  who 
know  nothing  about  computers,  and  it  has 
been  written  for  two  audiences:  1)  For  those  of 
you  who  have  a real  interest  in  learning  how  to 
use  computers.  2)  For  everyone  else  — who 
must  live  with  computers,  and  need  to  know  a 
little  about  them.  For  those  of  you  who  have  a 
real  interest  in  learning  how  to  use  computers, 
this  is  the  first  in  a series  of  books.  After 
reading  this  book  you  wilt  be  ready  to  move  on 
to  "Volume  1 — Basic  Concepts,"  which  gives 
you  the  information  you  will  need  in  order  to 
use  computers. 

Order  NO.  QSB60Q7 , paper , 

a 

An  Introduction  to  Microcomputers: 
Volume  1*  Basic  Concepts 
By  Adam  Osborne.  287  pages,  S7.5Q 

The  purpose  of  this  book  is  to  explain  not  only 
what  microcomputers  are,  but  in  addition,  why 
they  must  be  evaluated  in  a way  that  differs  so 
markedly  from  prior  computer  comparisons. 
The  book  does  not  assume  you  understand  how 
computers  work;  therefore,  computer  concepts 
are  described  beginning  with  first  principles. 
Order  No,  0882001.  paper, 

An  Introduction  to  Microcomputers: 
Volume  M,  Some  Heal  Products 
By  Adam  Osborne.  868  pages,  $15.00 

As  the  second  volume  in  a two-volume  set,  the 
purpose  of  this  book  is  to  describe  some  real 
products  which  implement  the  general  con' 
cepts  covered  in  Volume  I.  In  this  book, 
devices  of  the  8080A,  MC6800,  Z80,  and 
MGS650Q  microcomputers  are  described  in  ap- 
proximately the  detail  we  believe  to  be 
necessary. 

Order  No , OSB3001,  paper. 

n i 

Build  Your  Own  Working  Robot 
By  David  L.  Heisemnan 
234  pages,  $5,95 

Here  are  complete  instructions,  plans,  sche 
matics,  logic  circuits,  and  wiring  diagrams  for 
building  Buster,  the  most  lovable  (and 
mischievous)  mechanical  pet  in  the  world! 
He'll  serve  you  coffee  or  bring  you  the  morning 
papers.  He’ll  forage  for  his  own  “food"  and 
scream  when  he  canT  find  it.  His  "curiosity1’ 
wiil  get  him  into  one  plight  after  another,  but 
Buster  has  the  capacity  to  get  himself  out  of 
trouble  just  as  easily  as  he  got  into  it! 

Order  No.  TB84h  paper . 

« 

Getting  Involved  with  Your  Own 
Computer:  A Guide  tor  Beginners 
By  Leslie  Solomon  and  Stanley  Veit 
216  pages,  $5.95 

This  is  the  first  mafor  book  by  outstanding 
authorities  that  assumes  only  that  you  have  an 
interest  in  what  makes  personal  computers 
work  and  what  can  be  done  with  them.  It  will 
not  make  you  a computer  expert,  but  it  will 
teach  you  enough  to  understand  what  is  going 


on  and  where  to  go  for  more  information, 
Order  NO.  RIDQQ4-8,  paper. 

By  James  White.  220  pages,  $6.00 

For  the  pre-hobbyist  and  the  microcomputer 
novice,  Your  Home  Computer  provides  a com- 
plete introduction  to  the  world  of  home  com- 
puting, beginning  with  what  computers  are  and 
how  they  work.  This  book  requires  no  prior 
knowledge  or  experience  in  electronics  or 
computing,  ft  provides  answers  to  your  many 
questions  about  hardware,  software,  and  the 
personal  computing  scene  today. 

Order  No.  DMX  05-1 , paper. 


fi 

V J Instant  BASIC 

^ By  Jerald  Ft.  Brown.  180  pages,  $6.00 

Written  for  the  inexperienced,  this  activity- 
oriented  book  will  help  you  teach  yourself 
microcomputer  BASIC,  and  the  similar  DEG 
BASIC  PLUS  for  programming  your  personal 
computer.  There's  never  a dull  page  and  plenty 
of  activities  . . . so  have  fun  while  you  learn! 
For  those  of  you  who  already  know  some 
BASIC,  this  workbook  can  teach  you  the  new 
microcomputer  dialect. 

Order  No , DMX  04  3.  paper. 

f*\ 

Basic  BASIC:  An  Introduction  to 
Computer  Programming  in  BASIC 
Language  - Second  Edition 
By  James  S.  Coan.  288  pages,  $8.95 

The  author  uses  over  100  sample  programs  to 
illustrate  the  essential  techniques  of  the 
language  and  to  integrate  BASIC  programming 
with  mathematics.  Each  language  statement 
or  capability  Is  clearly  explained  at  the  time 
that  It  is  first  used  in  a sample  program.  Every 
section  is  followed  by  practice  problems. 
Order  No.  HAY5106-9,  paper , 


(h 

Problems  for  Computer  Solution 

By  Donald  D.  Spencer.  125  pages,  $6,95 

The  purpose  of  this  book  is  to  bring  together  in 
one  place  a wide  selection  of  problems  suitable 
for  computer  solution.  The  821  problems  pre- 
sented in  this  book  are  arranged  by  topic.  Prob- 
lems have  been  included  from  most  mathema- 
tical disciplines  (algebra,  geometry,  trigono- 
metry, advanced  mathematics,  probability, 
statistics,  number  theory),  science,  chemistry, 
physics,  business,  biology,  and  game  playing. 
Order  No.  CAMQ19-6,  paper. 


Microprocessors:  From  Chips 
To  Systems 

By  Rodnay  2aks.  416  pages,  $9.95 

Microprocessors  is  a complete  and  detailed  in- 
troduction to  microprocessor  and  microcompu- 
ter systems.  It  presents  bolh  the  concepts,  and 
the  actual  techniques  and  components  used  to 
create  systems.  It  introduces  the  reader  to  the 
aspects  of  system  operation,  use,  and  design. 
Order  No.  C2Q1,  paper. 


Microprocessor  Interfacing 
Techniques 
By  Austin  Lesea  & Rodnay  Zaks. 

348  pages,  $9.95 

Interfacing  is  no  longer  an  art,  but  a set  of  tech- 
niques and  components.  This  book  will  teach 
you  how  to  interconnect  a complete  system, 
and  interface  It  to  all  the  usual  peripherals.  It 
covers  hardware  and  software  skills  and  tech- 
niques, including  the  use  and  design  of  model 
buses  such  as  the  IEEE  488  or  SI 00, 

Order  No.  C2Q7,  paper. 
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TYCHON’s  8080  Octal  and 
Hex  Code  Cards 
The  code  cards  are  a sliderule-like  aid  for  pro- 
gramming and  debugging  8080  software.  Both 
cards  contain  all  the  standard  mnemonics  and 
either  their  corresponding  octal  or  hex  codes. 
The  pocket  size  cards  are  6.5  by  3 inches  (16  by 
8 cm)  with  color-coded  instructions  to  provide 
a neat,  logical  format  for  quick  reference.  The 
back  of  both  cards  is  printed  with  an  ASCII 
code  chart  for  all  128  characters  plus  the 
8080’s  status  word  and  register  pair  codes. 


m 


INTERFACE  AGE  Binders  and 
Slip  Cases 

Collecting  magazines  can  bring  headaches  — 
not  to  mention  dust,  ripped  pages  and  mis- 
placed copies.  If  you  use  your  back  issues 
of  INTERFACE  AGE  as  reference  material, 
nothing  is  more  annoying  than  taking  time  to 
find  mislaid  copies.  Data  Dynamics  Tech- 
nology is  now  offering  deluxe  binders  and  slip 
cases  which  will  place  each  back  issue  of 
INTERFACE  AGE  at  your  fingertips.  Each 
binder  and  slip  case  is  constructed  of  a hand- 
some blue  vinyl  with  INTERFACE  AGE  stamped 
in  gold  foil  on  the  front  cover  and  spine.  These 
rugged  binders  and  slip  cases  can  hold  12 
issues  each  and  will  protect  your  back  issues 
of  INTERFACE  AGE  for  years. 


Instant  BASIC 

By  Jerald  R.  Brown.  180  pages,  $6.00 
Order  No.  DMX04-3,  paper. 

Basic  BASIC:  An  Introduction  to  Computer 
Programming  in  BASIC  Language  • 2nd  Edition 
By  James  S.  Coan.  288  pages,  $8.95 
Order  No.  HAY  51069,  paper . 

Beginners  Guide  to  Computer  Logic 
By  Gerald  F.  Stapleton.  192  pages,  $7.95 
Order  No.  TB548,  cloth. 

The  Systems  Analyst:  How  to  Design 
Computer-Based  Systems 
By  Jerry  T.  Atwood.  225  pages  $10.95 
Order  No.  HAY5102-6,  cloth . 

Accent  on  BASIC 

By  Donald  D.  Spencer.  104  pages,  $5.95 
Order  No.  CAM003-X,  paper. 

Microprocessor  Programming  for  Computer 
Hobbyists 

By  Neil  Graham.  382  pages,  $8.95 
Order  No.  TB952,  paper. 

Simplified  Computer  Programming  — The 
Easy  RPG  Way 

By  Kelton  Carson.  240  pages,  $5.95 
Order  No.  TB676,  paper. 

Problem  Solving  with  FORTRAN 
By  Donald  D.  Spencer.  320  pages,  $12.40 
Order  No.  PH0094-3,  paper. 

Scientific  and  Engineering  Problem-Solving 
with  the  Computer. 

By  William  Ralph  Bennett,  Jr.  457  pages,  $22.30 
Order  No.  PH 5807-2,  cloth. 

Techniques  of  Program  Structure  and  Design 
By  Edward  Yourdon.  364  pages,  $21.10 

Order  No.  PH1702-X,  cloth. 

BOOKS  ONLY 

For  Bulk  Store  Quantities  contact: 
MicroMedia  Marketing,  (213)  681  0685 


Prices  quoted  subject  to  change  without  notice. 
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250 nsec,  chips — ? 375 

Z’&OA  4 Mhz . Fast — This  fully  assembled  and  tested 
16K  board  was  designed  to  operate  without  wait  states 
in  a 4 Mhz.  Z-80A  system  allowing  over-generous  time 
for  CPU  board  buffers.  It  'loafs  along"  in  slower  8080 
and  8085  systems, 

450  nsec . chips — $325 

For  2 Mhz.  Systems  — Same  circuit  as  above  but 
priced  lower  because  of  less  expensive  memory  chips. 
It  is  fully  assembled,  tested,  guaranteed  and  is  priced 
lower  than  most  kits. 

Fully  Static  is  Best  — Both  boards  use  the 
state-of-the-art  Texas  Instruments  TMS  4044  which 
requires  no  complicated  and  critical  clocks  or  refresh. 
The  fully  static  memory  chip  allows  a straight-forward, 
“clean"  design  for  the  board  with  a single  8 volt  power 
supply  using  1.6  amps  nominal. 

Fully  S-100  Bus  Compatible  — Each  4K  addressa- 
ble to  any  4K  slot  and  separately  protected  by  DIP 
switches.  Jumpers  to  customize  board  to  any  known 
S-100  system. 

Commercial  Quality  Components  — First  quality 
factory  parts,  fully  socketed,  buffered,  board  masked  on 
both  sides,  silk-screened,  gold  contacts,  bus  bars  for 
lower  noise. 

Guaranteed  — Parts  and  labor  guaranteed  for  one 
full  year.  You  may  return  undamaged  board  within  ten 
days  of  receipt  for  full  refund. 


See  at  your  focal  computer  store 

Factory  Orders  — You  may  phone  for  MC,  VISA, 
Cashier's  check,  M.O.  speed  shipment  for  mail  orders. 
Personal  check  OK.  Shipped  prepaid  with  cross  country 
orders  sent  by  air.  Shipping  — stock  to  two  weeks 
nominal.  All  orders  confirmed  within  24  hours  indicating 
expected  shipping  date.  Washington  residents  add 
5.4%  tax.  Spec,  sheet,  schematic,  warranty  statement 
sent  upon  request. 


Seattle  Computer  Products,  Inc. 

16611  111th  S,E.,  Renton,  Washington  98055 
(206)  255-0750 
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By  James  $,  White 


Which  types  of  hardware  are  key  to  an  effective  busi- 
ness microcomputer?  You  know  a computer  is  for  you, 
or  at  least  you  want  to  seriously  look  at  the  possibility. 
You  have  good  ideas  how  you  might  use  a computer  to 
help  in  your  business  or  other  professional  work.  And 
you  are  aware  of  the  importance  of  some  of  the  total  sys- 
tem characteristics  discussed  last  month  in  this  column; 
hardware  you  can  easily  use  with  little  preparation,  com- 
petent maintenance  service,  appropriate  and  functional 
software,  and  education  which  is  meaningful  for  you. 

Now  you  are  interested  in  some  understanding  of  the 
hardware  itself.  What,  you  wonder,  are  the  hardware 
peripheral  components  that  make  a computer  suitable 
for  you,  the  business  user?  How  does  the  typical  hard- 
ware available  today,  which  is  fine  for  the  hobbyist,  stu- 
dent, or  other  home  user,  differ  from  the  hardware  that 
should  be  part  of  a system  appropriate  for  professional 
use?  Which  of  the  many  differences  should  a prospec- 
tive buyer  especially  evaluate? 

First,  for  background,  let's  review  some  character- 
istics of  the  business  system  market.  At  today's  wage 
and  benefit  rates,  even  small  amounts  of  a working  per- 
son's time  are  expensive,  compared  to  the  cost  of  many 
computing  equipment  alternatives,  or  at  least  when 
compared  to  the  typical  rate  of  pay  received  for  the 
typical  home  or  hobby  computer  user.  Therefore,  appro- 
priate equipment  is  that  which  includes  the  most  fea- 
tures that  today's  technological  state-of-the-art  can  cost- 
effectively  provide.  Such  features  include:  Rapid  opera- 
tion of  those  components  important  to  providing  results 
with  little  delay,  and  design  features  which  allow  the 
computer  system  to  do  a given  job  while  needing  rela* 
tively  little  human  support  time. 

System  accuracy  is  also  very  important  because  cor- 
recting computer  errors  can  be  very  expensive.  Just  as  a 
computer  can,  in  one  minute,  do  a week's  worth  of  cleri- 
cal work,  a computer  can,  in  one  minute,  foul  things  up 
so  badly  that  a week's  work  by  a clerk  will  be  required  to 
correct  them. 

Further,  certain  features  appropriate  for  hobbyists1 
systems  may  be  missing  in  business  systems.  These 
may  be  features  which  make  the  equipment  easy  to 
modify  or  to  use  for  lots  of  types  of  tasks.  Other  hob- 
byist features  are  those  which  make  equipment  repair- 
able at  a component  level.  Hobbyists  want  to  repair  by 
spending  2 hours  using  a 254  part;  many  businessmen 
would  rather  spend  10  minutes  and  use  a $15  module. 
Similarly,  most  of  the  game  and  recreation  features 
which  generate  consumer  sales  volume  today  are  only 
impediments  for  the  business  user. 

PRINTER 

The  primary  distinguishing  characteristic  of  a busi- 
ness system,  for  most  applications,  is  that  it  includes  a 
printer.  Cost  is  the  primary  reason  that  printers  are  not 
common  on  all  types  of  systems;  their  typical  price  of 
between  $700  and  $2500  equals  the  cost  of  most  com- 
plete hobby  or  home  systems.  Even  the  under  $200  cost 
of  the  minimum-capability  kit  is  high  for  the  user  who 
must  also  invest  the  time  and  parts  to  make  the  printer 
an  operational  part  of  his  system.  Maintenance  is  also  a 
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significant  cost  factor  for  the  printer  user,  particularly 
when  contrasted  with  the  electronic  components,  with 
no  moving  parts,  comprising  most  of  a computer  system. 

Businesses,  being  different  from  the  recreational 
computer  user,  need  permanent  records,  particularly  in 
this  day  of  government  regulation  and  audit.  Businesses 
must  also  communicate  with  customers  and  suppliers. 
Such  people  generally  work  best  with  information  they 
can  see  and  hold— employees  want  paychecks  and  deduc- 
tion records,  as  do  suppliers,  who  also  should  receive 
written  purchase  orders.  Customers  want  written  quota- 
tions, order  acknowledgments,  delivery  promises,  pack- 
ing lists,  invoices,  and  statements-of-account.  The  busi- 
ness Itself  needs  internal  audit  trails  for  complex  calcu- 
lations and  derived  records.  All  these,  and  more,  can  be 
produced  by  a comprehensive  business  system  consist- 
ing of  data,  programs,  and  appropriate  hardware,  includ- 
ing a printer. 

As  a philosophical  consideration,  printers  aren’t 
essential,  and  society  is  moving  away  from  its 
dependence  on  paper.  Electronic  funds  transfer,  credit 
card  billings  without  receipts,  the  use  of  microfilm,  and 
the  replacement  of  popular  magazines  by  TV  are  all 
small  steps  in  that  direction.  But  most  people  and  busi- 
nesses today  aren't  ready  to  give  up  paper,  even  though, 
compared  to  a good  computer  system,  paper  is  quite  in- 
efficient for  many  applications.  Giving  up  paper  is  sim- 
ply more  of  a change  in  thinking  and  operating  proce- 
dure than  most  people  are  willing  to  make.  Even  the 
printed  internal  audit  trail  is  needed;  primarily  because 
most  users  aren’t  ready  to  accept  as  solely  conclusive 
EDP  system  storage  and  protection  of  detailed  audit 
trail  data  readily  accessible  and  meaningfully  presented 
on  request. 

An  alternative  to  paper  is  manual  writing  of  data  from 
a video  screen.  However,  in  most  businesses,  this  isn't 
economically  realistic.  For  them,  a good  computer  sys^ 
tern  is  one  which  can  do  the  complete  job,  it  shouldn't 
need  a person  to  transcribe  its  output  to  the  desired  end 
result. 

The  slowest  microcomputer  printers,  at  10  characters 
per  second,  may  seem  very  fast  unles  syou  are  waiting 
for  results.  Computers  supporting  large  businesses  use 
printers  which  can  output,  for  example,  1100  lines  of  132 
characters  per  minute,  or  more  than  2400  characters  per 
second.  Many  are  even  faster.  Present  technology,  as 
applied  to  low  cost  microcomputers,  gives  up  to  160 
characters  per  second,  which  is  generally  quite  satis- 
factory for  the  microcomputer  dedicated  to  one  or  a few 
applications. 

Many  types  of  printers  are  available.  Variables  signifi- 
cant to  users  include  the  number  of  characters  per  line 
that  can  be  printed  (generally  40  to  132),  the  different 
number  of  characters  that  can  be  printed  (sometimes 
not  including  lower  case  letters),  the  appearance  and 
legibility  of  printing,  the  number  of  carbon  copies  (up  to 
8 on  some  printers)  possible,  and  the  type(s)  of  paper 
that  can  or  must  be  used.  Some  printers  require  expen- 
sive, specially  coated  paper,  some  can  print  on  standard 
forms  and  letterheads,  some  can  print  on  normal  contin- 
uous forms  for  long  unattended  system  operation.  Selec- 
tion criteria  must  be  based  on  individual  applications. 

The  wide  variety  of  printers  available,  and  the  fact  that 
various  types  can  be  attached  rather  easily  to  many  com- 
puter systems  (often  via  commercial  video  terminals) 
gives  the  user  significant  flexibility  in  assembling  his 
optimum  system.  Although  the  computing-novice  user 
can  benefit  from  selecting  from  various  equipment  and 
vendor  options,  a prudent  approach  Is.  as  part  of  the  pur- 
chase package,  to  require  the  vendor  to  attach  the  print- 
er to  the  system  and  make  it  totally  operational. 
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KEYBOARD 

The  most  labor-intensive,  and  thus  most  expensive, 
part  of  business  computing  is  often  data  entry— the  oper- 
ations that  convert  human-sensible  data  into  machine- 
sensible  data.  The  device  typically  used  today  is  a key- 
board. 

A keyboard’s  primary  purpose  in  a business  environ- 
ment is  to  allow  accurate  manual  entry  of  data  at  the 
lowest  possible  cost.  To  do  this,  the  keyboard  should  be 
"human-engineered”— easy  to  use,  with  existing  skills, 
for  present  personnel  or  personnel  likely  to  be  hired.  It 
should  also  be  suitable  for  speed  keying  and,  to  the  ex- 
tent practical,  be  pleasant  for  the  operator  to  use.  Key- 
boards with  response  characteristics  adjustable  to  the 
operator’s  preference  are  optimum  in  this  regard. 

A numeric  keypad  is  important  for  applications  requir- 
ing entry  ot  large  volumes  of  numeric  data.  This  is  a fea- 
ture missing  on  most  hobbyist  systems,  and  even  on 
some  keyboards  marketed  for  professional  use.  A 
numeric  keypad  is  a rectangular  group  of  keys  arranged 
similar  to  the  digit  keys  on  a calculator.  Optional 
numeric  keypads  are  sometimes  available  with  the  di- 
gits arranged  the  same  as  on  keypunches,  and  are  prob- 
ably appropriate  only  for  operators  whose  experience  is 
primarily  keypunch.  Numeric  keypads,  whatever  the  ar- 
rangement of  digits,  generally  are  separate  keys  to  the 
right  of  the  main  alphanumeric  keys.  Sometimes,  how- 
ever, the  numeric  keypad  is  a rectangular  group  of 
several  of  the  same  keys  as  used  for  entering  alphabetic 
data— the  numeric  option  of  these  keys  is  activated  by 
the  shift  key. 

In  addition  to  being  easy  to  use,  a keyboard  must  re- 
main operational.  Because  a keyboard  has  many  moving 
parts,  problems  are  likely.  On  some  systems,  the  key- 
board gives  the  most  problems  of  this  type.  Having  a 
CIRCLE  inquiry  NO.  51  maintenance  contract  covering  the  keyboard  somewhat 

minimizes  the  significance  of  this  consideration,  but  a 
maintenance  contract  doesn’t  eliminate  the  problems  of 
having  the  keyboard,  and  the  attached  computer,  not 
available  between  the  time  it  quits  working  and  the  time 
it  is  fixed.  Other  pertinent  considerations  are  the  cost 
and  method  of  repair  suitable  for  a particular  type  of 
keyboard.  On  some,  individual  keys  can  be  replaced.  For 
others,  the  most  economic  approach  is  to  replace  the 
entire  keyboard. 

Keyboards  for  business  systems  are  generally  pack- 
aged as  part  of  a video  display  terminal.  A useful  charac- 
teristic offered  on  some  terminals  is  a physically  separ- 
able keyboard,  which  can  be  moved  to  any  position  com- 
fortable for  the  user’s  hands,  while  the  video  screen  re- 
mains positioned  for  easy  viewing. 

The  most  common  commercial  keyboard  and  video 
display  work  station  is  the  Lear  Siegler  ADM-3A  (for 
American  Dream  Machine),  often  sold  with  other  ven- 
dor's nameplates.  Lear  Siegler’s  ADM-1A  is  similar  but 
also  includes,  as  standard,  a numeric  keypad  and  several 
control  features.  The  Beehive  B-100  is  another  terminal 
included  as  part  of  various  system  manufacturer’s  pro- 
ducts. Hazeltine  terminals  are  popular  for  use  on  larger 
computers,  but  are  also  well  suited  for  microcomputers; 
the  models  1000  and  1200  are  frequently  available  in 
used  condition  and  have  been  replaced  by  the  1500 
series.  Several  other  manufacturers  produce  high  qual- 
ity, well  accepted  terminals. 

In  the  future,  new  keyboard  and  electronic  technology 
may  bring  considerably  changed  products  and  capabil- 
ities to  this  area  where  designs  presently  only  imitate 
mechanical  devices.  The  Writehander™,  introduced  in 
the  January  issue  of  INTERFACE  AGE,  may  be  a good 
example  of  the  possibilities. 

There  are  many  ways  to  enter  data  to  a computer, 
other  than  passing  it  through  the  expensive,  often  ineffi- 


26  INTERFACE  AGE  CIRCLE  INQUIRY  NO.  48 


2708/2716  EPROM 
MEMORY  BOARD 

* S-IOO  BUS 

* 1-32  KBYTES  USING  EITHER  2708  OR  2716  EPROMS 

* HIGH/LOW  LIMIT  ADDRESS  RANGE  SELECTION 

* MEMORY  BANK  SELECT  OPTION 

* SOLmCOMPATIBLE  MEMORY  DISABLE 

* SELECTABLE  WAIT  STATES 

* FULLY  BUFFERED  INPUTS  AND  OUTPUTS 

* DOUBLE  SOLDER  MASK 

* SILK  SCREENED  PARTS  LAYOUT 

* COMPLETE  DOCUMENTATION 

$30.  BARE 

$100.  KIT  (LESS  EPROMS) 

TESTED  AND  ASSEMBLED  $130. 
(LESS  EPROMS) 

DEALER  INQUIRIES  INVITED  UNIVERSITY  DISCOUNTS  AVAILABLE 

WTttC/fne  WAMECO  INC.  31Q7  LANEVIEW  DRIVE  SAN  JOSE  CA  95132 

TU 
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PRAMMER 

by  XYBEK 

An  extraordinary  2k  memory  board 
for  your  Altair-bussed  computer 

★ On-board  T702A  PROM  programmer 

★ 256  bytes  of  RAM  plus  space  for  1792  bytes  of  read- 

only memory  (seven  1702A  EPROMs) 

★ Supplied  with  one  1 702A,  pre-programmed  with 

stand-alone  programming  software  — no  sense 
switches  are  used 

★ Supplied  with  programming  power  supply 

k PRAMMER's  own  on-board  clock  makes  it  compatible 
with  almost  any  Altair-bussed  system. 

★ All  read  and  write  sequences  are  generated  via  an 

on-board  micro-programmed  state  machine,  thus 
eliminating  all  one-shots. 

k Complete  1 702A  programming  in  18  seconds 

★ Includes  complete  listings  for  PRAMSYS,  an  eleven- 


function  development  system. 

ASSEMBLED  & TESTED: $259 

Kit  (limited  availability): $219 


Immediate  (off-the-shelf)  delivery 
California  residents  please  add  sales  tax, 

COD,  Master  Charge,  BankAmericard  and  Visa  accepted. 

XYBEK  • P.O.Box  4925  * Stanford,  CA  94305 

Telephone:  (408)  296-8138 
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Now,  Artec  has 
an  expandable  elephant 

for  everyone! 


8K-32Kof  static  RAM  memory.  Fully  assembled  or  in  kit  form. 


No  matter  what  your  needs,  Artec  has  a 
memory  board  for  you.  You  can  start  with  8K 
of  Tt  4044  memory  on  a 5.3"  x 10"  card  and 
work  your  way  up  to  a full  32K  in  8K 
increments.  The  access  time  is  only  250ns. 
The  memory  is  addressable  in  4K  blocks 
and  is  perfect  for  SI  00  and  battery  aug- 
mented systems.  The  Artec  32 K Expand- 
able Memory  has  four  regulator  positions, 
bank  select  and  plenty  of  room  for  all 
necessary  support  hardware.  It  uses  less 
than  1 amp  per  8K  of  memory  (3.9  for  32K), 
and  only  +8  volts. 


For  five  years  Artec  craftsmanship  and 
reliability  has  been  proven  in  tough  industrial 
use.  Now,  you  too  can  enjoy  breadboards 
and  memories  that  will  work  time  after  time. 
Send  for  an  Artec  board,  your  order  will  be 
sent  the  same  day  as  received. 


Kit: 


Board  & 

BK  ol  memory— $285.00 
8K  add  or  — S2SO.OO 

Full  32K  board — $935.00 


Fully  Assembled  Board: 
8K— $310.00 
16K— $545.00 
24K— $790.00 
32K — S9B5.D0 
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GP100— $20,00 

Maximum  design 
versatility  along  with 
standard  address 
decoding  and  buffer- 
ing for  SI  00  sys- 
tems. Room  for  32 
uncommitted  16  pin 
IG’s,  5 bus  buffer  & 
decoding  chips,  1 
DIP  address  select 
switch,  a 5 volt  reg- 
ulator and  more.  High 
quality  FR4  epoxy. 

All  holes  plated 
through.  Ref  to  wed 
solder  circuitry. 

W W1 00 — $20.00 

A wire  wrap  bread- 
board, similar  to  the 
GP100.  Allows  wire 
wrap  of  all  sizes  of 
sockets  in  any  sizes 
of  sockets  in  any  com- 
bination. An  extra 
regulator  position  for  multiple  voltage  appli- 
cations, Contact  finger  pads  arranged 
for  easy  pin  insertion, 

Buffering  Kit— $12.65 

All  the  necessary  components  to  bootstrap 
any  Artec  board  into  your  system.  Buffering 
I/O,  DIP  switch  heat  sinks  and  every  support 
chip  you  need. 


TO  ORDER:  Use  your  Mastercharge  or 
BankAmericard.  Or  just  send  along  a money 
order.  We  can  accept  only  U S.  currency. 
Please  include  S3  handling  on  all  orders. 
California  residents  add  6,0%  sales  tax. 

FOR  MORE  INFORMATION:  For  more  in- 
formation about  these  or  any  of  Artec's  com- 
plete line  of  circuit  boards  or  for  either  indus- 
trial or  personal  use,  please  call  or  write.  A 
catalog  will  gladly  be  sent. 


i Please  send  me:  (Include  Quantity) 

J 32K  GP100  WW100 

j n IVe  enclosed  a money  order, 

I □ Mastercharge  No.  

I Exp  Date 

! □ BankAmericard  No,  _ 

j Exp  Date 

1 Name- 

I Address  — 

I City  - — State  „ Zip  _ 

I Cs/rTf.  Res.  add  Sates  Tax  $300  Handling  Enct, 

10%  discount  lor  students  & computer  club  members. 


4RTGC  GLGCTRONO,  IMG 

605  Old  County  Rd.,San  Carlos,  CA  94070 
(415)  592-2740 
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why  the  last  bus 
is  the  best  bus 


If  you  want  to  be  better,  you 
have  to  be  willing  to  make 
changes.  So,  when  we  started 
designing  our  H8  Computer 
back  in  1975,  we  put  aside  a lot 
of  pre-conceptions  to  design  a 
better  computer.  For  instance, 
instead  of  slavishly  adopting 
an  inferior  bus  as  a "standard 7 
we  designed  our  own.  We 
used  fifty  fully-buffered  lines 
because  that's  all  we  really 
needed  with  the  H8  s built-in 
systems  controller.  The  result? 
Clean  signals,  minimum 
noise  and  great  expansion 
capabilities. 

Next,  we  picked  a male/fe- 
male  connector.  Not  only  is  it 
less  expensive  than  edge  con- 
nectors, our  tests  show  it's 
also  more  reliable!  And  be* 
cause  it  costs  less,  every  H8 
motherboard  includes  all  the 
connectors  you  need  for  ex* 
pension.  There's  nothing  extra 
to  buy. 

The  connectors  are  mounted 
on  the  right  side  of  the  cabinet 
at  an  angle  so  the  boards  tilt 
back.  That  gives  us  a couple  of 
significant  advantages.  First, 
it  allows  the  boards  to  be 
larger  without  requiring  a 
taller  cabinet.  So  our  circuit 
board  layout  is  more  open, 
which  makes  the  boards 
easier  to  build  - even  if  youve 
never  built  a kit  before.  Sec- 
ond, the  angled  mounting 
provides  easy  accessibility  to 
all  the  components  on  the  face 
of  the  boards  without  an  ex- 
tender. (Many  times  an  exten- 


der alters  the  transmission 
characteristics  of  the  bus, 
which  masks  the  problem 
you're  trying  to  solve  or  even 
causes  new  ones.) 

And  we  plan  to  support  the  H8 
bus.  In  the  future  you  can  ex- 
pect to  see  many  new  and 
exciting  accessories  for  the  H8 
bus  like  higher  density,  lower 
power  memories  and  a variety 
of  unique  I/O  interfaces. 

We  re  very  happy  with  our  bus, 
and  we  think  you  will  be,  too. 

Who  minds  being  different... 
as  long  as  you're  better. 


Heatkkil 


FREE 

Headikit  Catalog 


Read  about  nearly 
400  money -saving, 
fun -to -build 
electronic  kits. 

to  send  for 
order  catalog 
to  a 


r 


HEATH 


Schlumbergei 


Heath  Company,  Dept.  343  390 
Benton  Harbor,  Michigan  49022 


Please  send  me  my  FREE  Catalog.  I am  not  on  your  mailing  list 


1 


Name. 

Address  ,J 

Cfty 

Slate 

CP-138 

Zip  _ 

AVAILABLE  LOCALLY  AT 
HEATHKtT  ELECTRONIC  CENTERS 

(Units  of  Schlumberger  Products 
Corporation)  Retail  prices  on  some 
products  may  be  slightly  higher. 

ARIZONA:  Phoenix,  850 17„  2727  W.  Indian  School 
Rd.(  Phone:  602-279-6247;  CALIFORNIA:  Anaheim, 
92BQ5,  330  E,  Bali  Rd.,  Phone:  714-776-9420;  El 
Cerrito,  94530,  6000  Potrero  Ave.,  Phone:  415'236» 
8370;  Los  Angeles,  90007,  2309  S.  Flower  Si, 
Phone;  21 3-749 -G2 61 ; Pomona,  91767, 1555  Orange 
Grove  Ave.  N.,  Phone:  714-623-3543;  Redwood 
City,  94063,  2001  Mtddlelield  Rd,r  Phone:  415-365- 
8155;  Sacramento,  95825,  I860  Fulton  Ave.,  Phone: 
916-436-1575;  San  Diego  (La  Mesa,  92041),  8363 
Center  Dr,,  Phone:  714-461-0110;  San  Jose  (Camp- 
bell. 95008),  2350  S.  Bascom  Ave.,  Phone:  408- 
377-3920;  Woodland  Hills,  91364,  22504  Ventura 
Blvd,  Phone;  213-883-0531;  COLORADO:  Denver, 
80212,  594G  W.  3fl1h  Ave,,  Phone:  303-422-3406; 
CONNECTICUT;  Hartford  (Avon,  06001).  395  W. 
Main  St.  (Rte.  44),  Phone:  203-678-0323;  FLORIDA; 
Miami  (Hialeah,  33012),  4705  W.  16th  Ave.,  Phone: 
305-323-2280;  Tampa,  33614,  4019  West  Hills- 
borough Ave.T  Phone:  813-886-2541;  GEORGIA: 
Atlanta,  30342,  5285  Roswell  Rd.,  Phone:  404-252- 
4341;  ILLINOIS:  Chicago,  60645,  3462-66  W.  De- 
von Ave.,  Phone:  312-583-3920;  Chicago  (Dow nan 
Grove,  60515),  224  Ogden  Ave.,  Phone:  312-852- 
1304;  INDIANA:  Indianapolis*  46220,  2112  E.  62nd 
St.,  Phone:  31 7-257-4321;  KANSAS:  Kansas  City 
(Mission,  66202).  5960  Lamar  Ave,,  Phone:  913- 
362-4486;  KENTUCKY:  Louisville,  40243,  12401 
Shelbyville  Rd.,  Phone:  502-245-781 1 ; LOUISIANA; 
New  Orleans  [Kenner,  70062),  1900  Veterans 
Memorial  Hwy,,  Phone:  504-722-8321;  MARYLAND: 
Baltimore,  21234,  1713  E.  Joppa  Rd„  Phone;  301- 
661-4446;  Rockville*  20852,  5542  Nicholson  Lane, 
Phone:  301-681-5420;  MASSACHUSETTS;  Beaton 
(Peabody,  01960),  242  Andover  St.,  Phone:  617- 
531-9330;  Boston  (Wellesley,  92181),  165  Wor- 
cester Ave,  (Rt.  9 Just  west  ot  Rt.  128).  Phone: 
617-237-1510;  MICHIGAN:  Detroit,  48219,  18645 
W,  Eight  Mite  Rd.,  Phone:  313-535-6480;  E.  De- 
troit, 48821,  18149  E,  Eight  Mile  Rd,t  Phone:  313- 
772-0416;  MINNESOTA;  Minneapolis  (Hopkins, 
55343),  101  Shady  Oak  Rd.,  Phone:  612-938-6371; 
MISSOURI:  St.  Louis  (Bridgeton),  63844,  3794 
McKelvey  Rd.,  Phone:  314-291-1850;  NEBRASKA: 
Omaha,  88134,  9207  Maple  St,  Phone;  402-391- 
2071;  NEW  JERSEY:  Fair  Lawn,  07419,  35-07 
Broadway  [Rte,  4),  Rhone:  201-791-6935;  Ocean, 
0771 2t  1013  State  Hwy,  35,  Phone:  201-775-1231; 
NEW  YORK:  Sulfate  (Amherst,  14226),  3476  Sheri- 
dan Dr.r  Phone:  716-835-3090;  Jericho,  Long  Is- 
landT  11753,  15  Jericho  Turnpike,  Phone;  516-334- 
8181;  Rochester,  14623,  937  Jefferson  Rd.,  Phone: 
716-244-5470;  White  Plains  (North  White  Plains, 
10603),  7 Reservoir  Rd.,  Phone:  914-761-7690; 
OHIO;  Cincinnati  (Wcodlawn,  45215),  10133 
Springfield  Pike,  Phone:  513-771-8350;  Cleveland, 
44129,  5444  Pearl  Rd.,  Phone:  216-886-2590;  Col- 
umbus, 43229,  2590  Morse  Rd.,  Phone:  614-475- 
7200;  Toledo,  43615,  48  S.  Byrne  Rd.,  Phone:  419- 
537-1837;  PENNSYLVANIA:  Philadelphia,  19149, 
6313  Roosevelt  Blvd.,  Phone:  215-288-0189;  Frazer 
(Chester  Co.),  19355,  630  Lancaster  Pike  (Rt.  30), 
Phone:  215-647-5555;  Pittsburgh,  15235,  3482  Wm. 
Penn  Hwy..  Phone;  412-824-3584;  RHODE  ISLAND: 
Providence  (Warwick,  92886),  558  Greenwich 
Ave.,  Phone:  401-733-5150;  TEXAS;  Dallas,  75291, 
2715  Ross  Ave.,  Phone:  214-826-4053;  Houston, 
7792 7t  3705  Westhelmer,  Phone:  713-623-2090; 
VIRGINIA:  Alexandria,  22303,  6201  Richmond 
Hwy.,  Phone:  703-765-5515;  Norfolk  (Virginia 
Beach,  23455),  1055  Independence  Blvd,,  Phone; 
804-460-0997;  WASHINGTON:  Seattle,  98121,  2221 
Third  Ave,,  Phone:  206-662-2172;  WISCONSIN; 
Milwaukee,  53216,  5215  W,  Fond  du  Lac,  Phone: 
414-873-8250. 
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cient,  human  keyboard  operator.  This  is  one  of  tech- 
nology's areas  of  greatest  potential.  However,  to  date, 
there  has  been  only  limited  success  in  developing  and 
producing  a product  that  can  match  the  versatility  pro- 
vided by  even  the  marginally  motivated  human  operator. 

FLOPPY  DISKS 

Today's  final  major  characteristic  of  a professional 
system  is  its  capability  to  quickly  access  any  desired 
data,  selected  from  the  very  large  amounts  of  data  gen- 
erally part  of  the  records  of  a business.  Commercial  ap- 
plications typically  deal  with  large  numbers  of  custom- 
ers or  clients,  inventory  items,  accounts,  and  so  on. 
Data  is  accessed  without  consistent  pattern,  and  may 
be  presented  to  a person,  used  in  computation,  or 
changed  on  disk.  For  most  business  applications,  this 
rapid  storage  and  access  of  data  is  the  reason  for  a com- 
puter. A floppy  disk  drive  generally  supplies  this  mass 
storage  capability,  in  today’s  technology,  and  is  likely  to 
for  the  next  few  years.  A combination  of  drive  and  con- 
troller is  normally  available  to  the  user,  and  is  commonly 
called  a drive.  The  disks  (or  diskettes)  themselves  cost 
about  $5.  resulting  in  atypical  cost  of  approximately  $30 
per  million  bytes  of  stored  data. 

Individual  disks  can  contain  at  least  80,000  bytes  of 
data.  Maximum  storage  capacity  for  one  of  today's 
microcomputers  is  usually  obtained  by  attaching  four  of 
the  new  double-density,  double  side,  full  size  drives, 
which  combination  can  put  any  of  over  5,000,000  bytes 
of  information  into  computer  processing  in  a fraction  of 
a second. 

Costs  of  disk  device  packages  including  controller 
and  drive  start  at  about  $750,  and  go  to  above  $2000, 
depending  on  storage  capacity,  compatibility  with 
various  computers,  and  other  features.  Other  important 
cost  effective  variables  are:  The  availability  of  software, 
how  easy  and  quick  is  data  storage  and  retrieval  in  ac- 
tual practice,  and  how  quickly  and  easily  the  user  can 
write  his  own  programs  to  store  and  retrieve  data. 

TWO  NEW  SYSTEMS 

IBM  has  recognized  the  importance  of  the  small  busi- 
ness market  and  has  produced  products  significantly  dif- 
ferent than  those  for  the  large  system  user.  MITS  has 
changed  its  entire  orientation  from  the  hobbyist  to  the 
market  it  feels  is  where  the  action  is  — business  systems. 

The  marketing  approach  being  taken  by  IBM  and  MITS 
is  indicative  of  the  current  trend  of  the  industry.  Even 
though  this  approach  has  not  yet  been  evaluated  by  the 
marketplace,  the  leadership  position  alone  of  these  two 
companies  is  sure  to  influence  future  developments. 
IBM  5110 

This  new  system  is  similar  to  the  IBM  5100  that  has 
been  marketed  for  the  past  2V2  years.  Both  the  5100  and 
the  5110  are  small,  personal  business  computers,  in- 
tended for  data  processing,  record  keeping,  and  scienti- 
fic jobs.  Purchase  prices  of  both  systems  start  at  just 
under  $10,000,  an  investment  amount  quite  realistic  for 
many  income-producing  applications.  Both  are  integral- 
ly packaged,  so  most  parts  are  in  one  case,  a feature 
which  adds  versatility  because  these  computers  can 
easily  be  moved  to  various  locations;  to  handle  various 
types  of  applications. 

Perhaps  the  most  dramatic  change  in  the  5110,  as 
compared  to  the  5100,  is  the  addition  of  floppy  disk 
memory.  The  on-line  (immediately  accessible),  data  stor- 
age capacity  of  the  51 10  can  be  up  to  4.8  million  bytes,  a 
limit  similar  to  most  other  microcomputers. 

The  older  5100  system  uses  magnetic  tape  cartridges 
for  large  (200 K bytes  per  cartridge)  volume  storage. 
Although  this  media  is  available  on  one  model  of  the 
new  5110,  IBM  is  clearly  joining  the  remainder  of  the  in- 
dustry in  moving  towards  floppy  disk  random  access  as 


WHAT  WOULD  YOUR 
PERSONAL  COMPUTER  SAY 

IF  IT  COULD  TALK? 


GET  SPEECH  POWER 

WITH  THE 

COMPUTALKER 

SPEECH  SYNTHESIZER 


S^IOO  BUS 


ASSEMBLED  CIRCUIT  BOARD 
COMPLETE  WITH  SOFTWARE 
FOR  PHONETIC  INPUT  430,00 

CAI  IF  FtERfOFNTS  ADD  6%  SALES  TAX 


WHITE  FOR  INFORMATIVE  LITERATURE 

COMPUTALKER  CONSULTANTS 


P.Q.  BOX  1951,  DEPT,  A,  SANTA  MONICA,  CA  90406 
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PROGRAMMABLE! 


Scientist 

100  STEP  (h 
LEARN  MODE,  3) 
KEYBOARD  Y 
PROGRAMMING 
CAPABILITY 
* RPN  logic  * Roll- 
able  4-level  stack  * 
8-digit  plus  2-digit 
exponent  LED  dis- 
play • Scientific  no- 
tation • $ineT  co- 
sine, tangent  & in- 
verse trigonomet- 
ric functions  * Com- 
mon & natural  log- 
arithms & antilog- 
arithms * instant 
automatic  calcula- 
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95  100  STEPS 

tions  ot  powers  St 
roots  * Single-key 
square  root  calcu- 
lations Single-key 
Pi  entry  * Separate 
storage  memory  * 
Square,  square  root 
and  reciprocal  cal- 
culations ■ Change 
sign  & register  ex- 
change keys  * in- 
cludes NiCad  bat- 
teries. 

Mfg.  by  National 
Seminconductor 

1 yearwarranty*10 
day  money  back 
guarantee. 

100  pg.  Application  Handbook  - §5.00;  AC  charger-  §4.95; 
Carrying  case  - S2.95;  Stand  - $2.00;  Ship  & hndL  $3,75, 


ILDAN  Inc. 

6020  Washington  Blvd.  I 

Culver  City,  CA  90230  

in  Cal rr.  Call:  (213)559-1044 
we  also  hove  T.l.  Calculators  ot  Discount  Prices 


TO  ORDER  CALL 
TOLL  FREE 

(800)  421-4356 
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'■ 

Get  the  Works,  i 
FREE. 

"The  Complete 
Bugworks® 

From  simple 
solder  less 
breadboards 
to  complete 
design  stations, 
we  have  the  products,  in- 
struments and  educational 
materials  (like  the  famous 
Bugbook®  Volumes)  that  let  you 
understand  and  design  virtually 
any  circuit  system.  "The  Com- 
plete Bugworks"  will  show  you 
the  least  expensive,  most  direct 
route  to  mastering  the  world  of 
electronics.  Send  for  your  free 
copy  today. 

[MIT 

Please  shoot  me  “The  Works.” 


J E&L  INSTRUMENTS 

61  FliBlStreal.  Dorby.Conn  0&4ia 
|2Q3)  735*0774  Tolflx  No  SB  3536 


NAME_ 


ADDRESS. 
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An  Adult  Fan  tarty  in  StASIC 
inspired  by  Dungeons  and  Dragons 

A journey  in  aearcli  of  gold  and 
idventLiro  into  .i  bo c com less  dun yuan 
haunted  by  fnrttaamic  creatures 


All  program  written  in  HXTS-9K-3»2  BASIC 
by 

Dr.  C*  MUUaih  Engel 

Mathematics  educator  for  hdCtf  tlinn  20  ye^rs 


0>l)r  iniU’a  Suttgpmt  -^'<£  1^* 

$3.50  — " 


§tt  initiating  §>imulatimi9 

£5 


Ton  unique  pragma  In  BASIC 
Tor  the  computer  hubby  1st 

art  auction  fore-it  fire 
manetor  chase  nautical  navigation 
' laat  treasure  business  laaniiiicmient 
gone  fishing  rare  birds 
npqce  flight  diamond  thief 


SOFTWARE  in  BASIC 
from 

ENGEL  ENTERPRISES 

F.O.  box  16612-1,  Tampa  + FL  33687 
Pontage  paid  in  USA  and  Canada 

Each  program  contains  a scenario,  sample  run,  flowchart, 
flat  of  variable a,  prog ran  i Sating  (i0-10D  lines]  , and 
suggested  modifications. 
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a de  facto  standard,  and  away  from  magnetic  tape  se- 
quential processing.  Tape  cassettes  still  seem  to  have  a 
future,  for  applications  where  very  low  cost  is  important. 

Another  major  5110  development  is  the  addition  of 
communications  capabilities.  The  new  computer  can 
transmit  and  receive  data  or  programs  to  and  from  most 
IBM  computers.  The  5110  floppy  disks  are  also  compat- 
ible with  other  IBM  systems,  so  they  can  be  used  as  a 
method  of  interchanging  information.  This  concept  of 
giving  microcomputers  the  capabilities  of  optionally, 
operating  on  their  own,  or  in  conjunction  with  other  sys- 
tems, is  a significant  step  towards  optimizing  the  use- 
ability  of  all  computing  resources  and  furnishing  com- 
puter power  in  the  way  and  place  it  can  best  be  used. 

IBM  hasnTt  forgotten  software  either,  although  5110 
software  is  relatively  (for  IBM)  weak,  as  is  typical  in 
today's  microcomputer  industry.  BASIC  and  APL,  sup- 
plied in  ROM  (read  only  memory  chips),  are  somewhat 
improved  over  the  5100  versions.  The  new  BASIC  lan- 
guage Includes  picture  formatting,  an  important  feature 
for  commercial  programs,  which  provides,  for  example, 
floating  dollar  signs  and  commas.  A hardware  sort  fea- 
ture allows  many  control  field  options. 

New  commercial  application  packages  include  gener- 
al ledger,  accounts  payable,  and  report  creation.  At 
costs  of  $600  to  $900  each,  these  three  software  sys- 
tems could  be  a bargain  for  the  business  user  whose 
alternative  was  to  write  his  own  programs, 

MITS  300 

This  family  of  systems  is  similar  in  price  (starting  at 
under  $12,000)  and  principal  storage  media,  (floppy 
disk),  to  the  IBM  5110.  However,  it  is  more  expandable, 
being  able  to  be  built  up  to  include  capabilities  IBM  pro- 
vides only  with  its  larger  System  34. 

A large  MITS  300  system  features  a hard  (not  floppy) 
platter  disk  drive,  which  can  hold  up  to  10  million  bytes 
of  data.  Half  of  this  storage  capacity  is  on  a removable 
disk  pack  or  cartridge,  thus  several  packs  can  be  inter- 
changed for  various  applications.  Prices  of  a MITS  sys- 
tem Including  hard  disk  start  at  about  $16T000,  providing 
a very  affordable  system  for  the  commercial  application 
needing  its  power. 

The  largest  MITS  300  system  can  have  over  50  million 
bytes  of  on-line  data,  filling  the  needs  of  almost  any 
small  business.  This  is  a system  with  considerable  data 
processing  power,  comparable  to  that  of  many  tradi- 
tional computer  systems.  As  such,  this  “microcomputer” 
could  well  serve  many  medium  size  businesses. 

The  central  processing  unit  for  each  of  these  systems 
is  the  MITS  88D0bT  which  illustrates  two  points.  First, 
the  potential  power  of  a microcomputer  is  considerably 
beyond  what  most  businesses  will  use  for  a long  time, 
probably  until  today’s  microcomputers  are  technically 
obsolete.  Second,  the  cost  of  a system,  and  its  impor- 
tant capabilities,  although  determined  somewhat  by  the 
centra]  processor,  are  determined  much  more  by  other 
parts  and  factors. 

The  MITS  300  normally  includes  a video  display  unit, 
of  a type  commonly  used  on  several  other  computer  sys- 
tems. Also  included  is  a 60-character  per  second  printer, 
controlled  by  electronic  logic. 

Software  support  is  presently  rather  weak.  The  BASIC 
language  and  disk  operating  system  are  available.  MITS 
also  furnishes  a reasonably  comprehensive  accounting 
package,  Of  course,  many  BASIC  and  8080  programs  are 
available  from  libraries  and  software  vendors,  but 
without  the  system  manufacturer’s  support. 

Important  dealer  support  of  users  will  be  offered 
through  almost  50  stores.  MITS  will  also  encourage  ori- 
ginal equipment  manufacturer  marketing.  Hardware 
repair  will  also  be  available  through  the  stores  and  Per- 
tec  Computer  Corporation,  the  new  owner  of  MITS,  ser- 

Branched  to  Page  37 
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TIMESHARING 

The  80-1 03A  works  both  ways*  Your  system  can  calf  a timesharing  service  and  communicate  as  an  intelligent 
terminal  OR  your  S-1G0  system  can  be  the  timesharing  system  where  the  80-1 03A  answers  the  phone  and 
communicates  with  terminals  or  other  processors. 


80-103A  DATA  COMMUNICATIONS  ADAPTER 


The  80-103A  DATA  COMMUNICATIONS  ADAPTER  was  developed  to  function  as  an  S-100  bus 
compatible  serial  interface  incorporating  a fully  programmable  modem  and  Telco  interface.  These 
functions  are  usually  accomplished  by  the  use  of  two  separate  modules:  1}  a serial  I/O  board,  and 
2)  an  external  modem.  By  combining  these  features  on  a single  board,  the  80- 103 A can  offer 
microcomputer  applications  significant  cost /performance  advantages  over  other  implementations. 


• FULLY  PROGRAMMABLE  FEATURES 

• AUTOMATED  DIALING  AND  AN- 
SWER 

• ORIGINATE  OR  ANSWER  MODE 

• 1 10-300  BIT/SEC  DATA  RATES 

• CHARACTER  FORMAT  AND  PARITY 

• ERROR  DETECTION 

• FULLY  BUFFERED,  OUTPUTS  DRIVE 
25  S-100  BUS  LOADS 

DC  Hayes  Associates  offers  a full  range  of  capabilities 
for  solving  your  information  handling  problems. 
Whether  your  problem  is  large  or  small,  we  will  apply 
innovative  techniques  for  finding  the  best  solution. 
Contact  us  about  our  products  and  services. 

□ C Hayes 


• STANDARD  U.S.  FREQUENCIES 

• FULL  TELCO  COMPATIBILITY  WHEN 
ATTACHED  TO  DAA 

• COMPATIBLE  WITH  EXISTING  TELE- 
TYPES AND  TIME  SHARING  MODEMS 

• ALL  DIGITAL  MODULATION  AND 
DEMODULATION.  NO  ADJUSTMENTS 
REQUIRED. 

VISA- 

PRICES: 

Assembled  80-1 03A  with  48  hour  burn  in 
and  90  day  warranty  is  $279.95 

Bare  Board  with  manual  is  $49.95 


H20 
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OSBORNE  &>  ASSOCIATES,  INC 

The  World  Leaders  In  Microprocessor  Books 


If  you  want  information  on  microprocessors,  begin  with 
the  Osborne  books. 


PROGRAM  BOOKS  WRITTEN  IN  BASIC 

Payroll  With  Cost  Accounting 
Accounts  Payable  And  Accounts 
Receivable 
General  Ledger 

These  books  may  be  used  independently,  or 
implemented  together  as  a complete  ac- 
counting system.  Each  contains  program 
listings,  user's  manual  and  thorough  docu- 
mentation, Written  in  an  extended  version 
of  BASIC, 

#22002  {400  pages),  #23002*,  #24002* 

Some  Common  BASIC  Programs 

76  short  practical  programs,  most  of  which 
can  be  used  on  any  microcomputer  with  any 
version  of  BASIC,  Complete  with  program 
descriptions,  listings,  remarks  and  exam- 
ples, 

#21002  (200  pages) 


8080R/8085 


ASSEMBLY  LANGUAGE  PROGRAMMING 

8080A/8G85  Assembly  Language 
Programming 

6800  Assembly  Language 
Programming 

Assembly  language  primers  in  the  classical 
sense,  these  books  treat  assembly  language 
as  a means  of  programming  a microcom- 
puter, Full  of  simple  programming  examples, 

#31003  (400  pages),  32003* 


lane*  H, 


AN  INTRODUCTION  TO  MICROCOMPUTERS 

Volume  0 - The  Beginner's  Book 

If  you  know  nothing  about  computers,  then 
this  is  the  book  with  which  to  start.  It  tells 
what  computers  are  all  about  and  describes 
their  component  parts.  When  you've  read 
this,  you'll  be  ready  for  Volume  J. 

#6001  (300  pages) 


Volume  I — Basic  Concepts 

The  world's  best  selling  computer  text  de- 
scribes those  characteristics  common  to  all 
microprocessors  yet  specific  to  none.  All 
hardware  and  programming  concepts  you 
will  ever  need  to  know  are  explained  at  an 
elementary  level. 

#2001  (350  pages) 


Volume  II  — Some  Real  Products 
(revised  June  1977) 

Every  common  microprocessor  and  all  sup- 
port devices  are  described.  Only  data  sheets 
are  copied  from  manufacturers.  Major  chip 
slice  products  are  also  discussed. 

#3001 A (1250  pages) 


PROGRAMMING  FOR  LOGIC  DESIGN 

8080  Programming  For  Logic  Design 
6800  Programming  For  Logic  Design 
Z80  Programming  For  Logic  Design 

These  books  describe  the  meeting  ground 
of  programmers  and  logic  designers;  written 
for  both,  they  provide  detailed  examples  to 
illustrate  effective  usage  of  microprocessors 
in  traditional  digital  applications. 

#4001,  #5001,  #7001  (300  pages  each) 


OSBORNE  & ASSOCIATES,  INC.  * P.O.  Box  2036  * Berkeley,  California  94702 


DEPT,  Cl 6 


PRICE 

QTY 

AMT 

S00t  Volume  0 — The  Beginner's  Book 

S 7.50 

2001  Volume  1 — Basic  Concepts 

7,50 

3001 A Volume  II  — Soma  Beal  Products 

15,00 

4001  8080  Programming  For  Logic  Design 

7,50 

3001  6800  Programming  For  Logic  Design 

7,50 

7001  280  Programming  For  Logic  Design 

7.50 

31003  80 BOA/ 8085  Assembly  language  Programming 

7,50 

21002  Some  Common  BASIC  Programs 

7.50 

22002  Payroll  With  Cost  Accounting 

12.50 

* 6-1/2%,  5F  Bay  Area  residents  only  TOTAL 

• 6%.  California  residents  outside  SF  Bay  Area 

. P,V™«|  miM  be  eecrosed  (or  «derS  of  Sal»  ™ ,c"lif  <""*> 

10  took.  0,  loss.  5hipp.ng  Charge, 

i 1 have  enclosed: 

Qcheck  □money  order  TOTAL  AMOUNT  OF  PURCHASE 

ADDRESS 


CITY  STATE  ZIP  PHONE 

SHIPPING  CHARGES  Shipping  charges  for  bulk  orders  to  be  arranged. 

□ 4th  class  (no  charge,  allow  3-4  weeks  within  USA.  not  applicable  to  discounted  orders  I 

□ $.50  pgr  book.  UPS  {allow  10  days!  in  The  U.S. 

□ Si. SO  per  book,  special  rush  shipment  by  air  in  (he  U.S. 

D $100  par  book,  foreign  air  mail 
•This  book  is  not  yet  available. 

Please  notify  me  whan  it  is  published; 

D 23002  Accounts  Payable  and  Accounts  Receivable 

□ 24002  General  ledger 

D 32003  6300  Assembly  Language  Programming 


Please  send  information  on: 

□ consignment 

□ dealer  discount 

□ foreign  distributors 
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Authors  /Cartoonists’  Style  Guide 


The  preparation  of  an  article  for  publication  requires 
that  some  very  definite  steps  be  followed.  Therefore,  to 
help  you  as  an  author  or  artist,  we  have  prepared  this 
style  guide. 

This  style  guide  is  divided  into  nine  sections.  Each 
section  is  designed  to  convey  specific  information  re- 
garding submitting  material  to  INTERFACE  AGE  Maga- 
zine. it  is  our  intent  that  this  guide  be  used  as  a helpful 
tool  by  prospective  authors  and  artists. 

Robert  S.  Jones,  Publisher/Editor-in-Chief 
PREPARING  AN  ARTICLE 

Starting  with  the  basics,  what  should  you  write  about? 
What  do  you  know?  You  may  be  saying  to  yourself,  "not 
much.”  Okay,  but  what  were  you  just  explaining  to  your 
friend  in  the  computer  club?  Was  it  a chess  program,  a 
method  of  soldering  without  burning  your  fingers,  a 
method  of  converting  octal  to  binary,  or...?  Any  of  these 
ideas  can  be  turned  into  a useful  and  informative  article. 

Another  good  source  of  ideas  are  the  magazines 
themselves.  Pick  out  ten  Interesting  articles  and  ask 
yourself  the  following  questions  about  each  one:  Can  I 
write  an  article  like  this?  What  did  the  author  omit? 
What  can  be  expanded?  Can  it  be  written  at  a higher 
technical  level?  A lower  technical  level?  Can  it  be  writ- 
ten from  a different  viewpoint? 

Once  you  have  your  idea,  you  are  ready  to  start 
writing.  Follow  these  12  steps: 

1.  Make  a list  of  topics  and  ideas. 

2.  Write  a rough  outline. 

3.  Write  a good  outline. 

4.  Write  a rough  draft. 

5.  Revise  the  rough  draft. 

6.  Write  the  second  draft. 

7.  Do  a line  by  line  revision. 

8.  Write  and  type  the  final  draft. 

9.  Edit  and  revise. 

10.  Do  a line  by  line  revision. 

11.  Retype  and  proof  the  final  draft. 

12.  Retype  (if  necessary);  insert  photographs,  draw- 
ings and  printouts.  Submit  it  to  the  magazine. 

Why  do  you  need  an  outline?  Mainly,  because  it  helps 
consolidate  your  thinking.  Every  article  should  have  a 
structural  design  that  allows  you  to  emphasize  your 
most  important  points  and  relate  these  points  to  one 
another.  It  also  has  a beginning,  a middle  and  an  end. 
The  middle  is  further  divided  into  a number  of  separate 
sections  so  carefully  put  together  that  each  paragraph 
fits  into  only  one  place. 

Once  you  have  a good  outline,  you  are  ready  to  start 
your  rough  draft.  You  can  either  keep  your  outline  on 
hand  for  reference,  or  you  can  read  it  and  put  it  aside. 
Putting  it  aside  is  usually  the  best  method,  but  try  both. 

Your  rough  draft  should  be  exactly  that,  rough!  Don’t 
try  to  correct  things  as  you  go,  just  put  your  thoughts  on 
paper.  You  should  go  entirely  through  a rough  draft 
before  you  attempt  to  edit  or  revise  it.  This  is  time-con- 
suming and  cumbersome,  but  it's  worth  it.  Follow  a set 
pattern:  write,  edit,  revise,  rewrite.  If  you  follow  this  pat- 
tern your  work  should  hang  together.  This  leads  us  to 
the  most  important  part  of  revising:  be  vicious.  Cut  out 
everything  that  isn’t  clear,  concise  and  necessary. 

Clarity  is  the  primary  goal  of  good  writing,  so  try  to 
organize  your  thoughts  in  a logical  manner.  This  can 
best  be  done  by  remembering  these  rules: 

1.  Follow  your  outline. 

2.  Explain  things  carefully. 


3.  Give  examples. 

4.  Be  specific. 

5.  Remember  your  reader. 

6.  Include  drawings,  photographs  or  programs  to 
amplify  your  comments. 

7.  Write  short,  clear,  well-constructed  sentences. 

8.  Restrict  each  sentence  to  a single  idea. 

FORMAT  FOR  SUBMITTAL 

Manuscripts  should  be  double-spaced,  typewritten 
pages,  one  inch  margins,  and  not  less  than  three  and 
one-half  (3 Vi)  pages  in  length  (one  published  page). 
Pages  should  be  numbered  to  Insure  correct  text.  Photo- 
graphs should  be  numbered  and  labeled  on  the  backside 
with  a description.  Photos  should  be  taken  with  uniform 
lighting  and  background,  in  the  form  of  glossy  black  and 
white  prints.  Tables,  listings,  etc.  shall  be  on  separate 
sheets.  Computer  listings  shall  be  printed  using  a new 
ribbon  to  assure  darkest  print  copy. 

Manuscripts  submitted  for  publication  must  include: 

1.  Cover  letter  of  author's  background. 

2.  Abstract  of  article  (approximately  100  words). 

3.  The  working  outline  used  to  create  the  article. 

4.  Body  of  article. 

5.  List  of  any  figures,  tables,  photos  and  flowcharts. 

Any  captions  or  credits,  pertaining  to  the  art,  must 
also  appear  on  this  page. 

6.  Any  figures,  photos,  tables,  or  flowcharts.  Each 
must  be  Identified  in  the  same  manner  they  appear 
on  the  list. 

7.  Self-addressed,  stamped  envelope. 

Cartoons  should  be  on  white,  8VS>  x 11  paper.  All  art- 
work must  be  drawn  in  black  ink.  Each  art  piece  must  be 
captioned,  and  numbered  on  the  back. 

Cartoons  submitted  for  publication  must  include: 

1.  List  of  all  artwork  submitted,  along  with  reference 
numbers. 

2.  Art  pieces,  as  they  appear  in  order  on  the  list. 

3.  Self-addressed,  stamped  envelope. 

The  publisher  assumes  no  responsibility  for  artwork, 
photos,  models  or  manuscripts.  Manuscripts  are  not 
acknowledged  or  returned  unless  accompanied  by  an 
addressed,  stamped,  return  envelope. 

LINE  ART 

Line  art  can  consist  of  flowcharts,  block  diagrams, 
schematics  or  artist’s  conception  of  a system.  The  im- 
portant point  is  that  to  ensure  that  your  article  is  cor- 
rectly evaluated  and  published,  the  line  art  must  be  pre- 
sented in  a formalized  manner.  Therefore,  we  offer  the 
following  suggestions  and  guidelines. 

Flowcharting  is  a method  of  outlining  the  thought  pro- 
cesses, used  in  developing  a piece  of  software.  All  soft- 
ware articles  submitted  to  INTERFACE  AGE  Magazine 
must  have  a flowchart  included  to  help  in  the  evaluation 
by  the  editors,  and  understanding  by  the  readers. 

Flowcharts  must  be  drawn  on  graph  paper  in  black  ink 
using  American  National  Standard  symbols.  Flowchart- 
ing aids  can  be  obtained  from  many  bookstores,  or  from 
Fickled  Thinking  Aids. 

Schematics  are  a must  when  discussing  a particular 
piece  of  hardware,  or  when  presenting  a design  for  one. 
Schematics  for  commercial  pieces  of  equipment  can 
usually  be  obtained  by  contacting  the  manufacturer. 
Schematics  for  your  own  design  must  be  on  graph  paper 
"As  paraphrased  from  Principles  oi  Technical  Writing,  by 
Robert  Hays,  Addison-Wesley  Publishing  Company,  Inc.,  1965.  22a 


in  black  ink.  ANSI,  logic  symbols  must  be  used  rather 
than  a concept  of  your  own. 

Block  diagrams  fall  into  the  same  category  as  flow- 
charts and  schematics  and  must  also  be  on  graph  paper 
in  black  ink.  Artist's  rendering  must  be  complete  in  total 
design  and  color  keys  supplied. 

Although  the  artwork  supplied  with  a manuscript  is  re- 
drawn, it  is  important  that  you  submit  the  best  possible. 
PHOTOS 

Photographs  must  be  8 x 10  black  and  white  glossies, 
unless  the  story  calls  for  color*  Each  photograph  must 
have  a number  on  the  back  keyed  to  the  list  of  photos 
and  captions*  DO  NOT  glue  or  tape  the  photographs  to 
paper  or  cardboard.  Use  cardboard  to  protect  the  photos 
while  in  the  mail, 

COPYRIGHTS  AND  TRADEMARKS 

The  unauthorized  or  careless  usage  of  a copyright  or 
trademark  can  result  in  a civil  suit  for  a violation  of  the 
copyright  or  trademark/ 

A trademark  is  a word  or  phrase  indicating  the  source 
of  a product,  not  a generic  name  of  the  product/  Trade- 
marks must  be  capitalized,  spelled  and  punctuated  ex- 
actly in  the  same  manner  used  by  the  owner.  Also  the 
abbreviation  tm  must  appear  at  the  upper  right  hand  cor- 
ner of  the  final  letter  of  the  trademark. 

When  you  plan  to  use  material  under  someone  elseTs 
copyright,  it  is  imperative  that  you  obtain  in  writing  per- 
mission to  use  the  material  A copy  of  this  release  must 
accompany  any  article  sent  to  INTERFACE  AGE  Magazine. 
PUNCTUATION 

Punctuation  is  used  to  help  the  reader  understand  the 
written  material  before  him.  Punctuation  gives  hints  to 
the  meaning  of  a sentence.  Also,  it  is  used  to  emphasize 
and  clarify  words  and  statements  within  the  text.  The 
following  is  a list  of  some  common  punctuation  marks 
and  their  usage: 

1.  THE  SEMICOLON 

The  semicolon  is  used  to  separate  phrases  con- 
taining commas.  The  semicolon  is  also  used  to 
separate  statements  of  contrast  and  statements 
that  are  closely  related: 

The  terminal  was  inoperative:  the  computer  func- 
tioned perfectly. 

2.  THE  APOSTROPHE 

The  apostrophe  indicates  the  possessive  case  of 
nouns,  omission  of  figures  and  contractions: 
Mike's  house,  can't 

3.  THE  COLON 

The  colon  precedes  the  final  clause  summarizing 
prior  matter;  introduces  lists,  statements  and  texts. 
Use  the  following  ideas:  eat  well,  get  up  early  and 
work  late. 

4.  PARENTHESES 

Parentheses  set  off  material,  or  an  element  of  a 
sentence: 

The  entire  system  is  made  up  of  four  parts,  (Figure  1). 

5.  QUOTATION  MARKS 

Quotation  marks  enclose  direct  quotations;  around 
slang;  misnomers,  titles  of  books,  lectures  or 
speeches: 

Bob  Jones  said:  ‘The  computer  is  a tool  to  be  used 
for  the  benefit  of  all." 
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NUMERALS 

There  is  no  definite  rule  in  the  writing  of  numbers;  the 
situations  vary  too  much.  Therefore,  only  some  general 
guidelines  can  be  given:  Never  begin  a sentence  with  a 
number,  use  figures  for  all  decimal  numbers,  (1.234),  use 
figures  for  exact  numbers,  in  tables  use  figures.  Within 
a sentence  be  consistent  in  either  spelling  out  numbers 
or  writing  them  in  figures. 

The  general  rule  of  thumb  is  to  use:  Numbers  between 
one  and  nine  spell  out.  Numbers  10  or  greater  use  fig- 
ures, (1,024). 


WORD  GUIDE 

BASIC 

Floppy  ROM™ 
disk 
NAND 
LED 


PRINT 

microprocessor 

Figure 

NOR 

VTVM 


ROM  RAM 
microcomputer 
nanosecond 
OR  AND 
8080-based 


NPNjPNP  1C 

RULES  OF  CAPITALIZATION 

Capitalize  the  letter  in  a combination  of  a letter  and 
noun.  For  words  where  the  letter  represents  the  shape 
of  the  object  use  capitals. 


A-frame  I-beam 

C-clamp  J-antenna 

H-beam  L-section 

Use  capitals  for  laws 
discoverer: 

Ampere’s  rule 
Barkhausen  effect 
Coulomb’s  law 
Dalton's  law 


Oring 

S-eurve 

T-square 

or  formulas 


U-tube 

\Abelt 

Y-junction 

named  for  the 


Einstein  theory 
Faraday  effect 
Kirch hoff’s  law 
Lambert’s  law 


Do  not  capitalize  words  that  are  used  as  units: 


ampere 

britannia  metal 
coulomb 
dalton 
farad 

foot-tambert 


galvanic 

henry 

joule 

lambert 

megohm 

millihenry 


newton 

ohm 

roentgen 

statampere 

volt 

Wheatstone  bridge 


COMMON  ABBREVIATIONS 


absolute .abs 

alternating-current 

(as  adjective) a-c 

ampere amp 

antilogarithm. . . .antilog 

average  . . avg 

centigram  eg 

centimeter cm 

centimeter-gram- 
second(system)  . .cgs 
coefficient  ....... .coef 

cologarithm  ..... .colog 

constant . . . , const 

coulomb spell  out 

counter  electromotive 

force  cemf 

cubic . . .cu 

decibel db 

inch  in 

inch-pound in-lb 

inches  per  second  . . . ips 


joule 


■j 


kiiocycles/second .kc 

logarithm  (common) . . . .log 
logarithm  (natural)  . log.  or  In 

megohm  spell  out 

meter .m 

meter-kilogram  ...... m-kg 

mho .spell  out 

microampere  . . . ma  or  mu  a 

microfarad mf 

micromicrofarad  ....  .mmf 
milliampere .......... .ma 

millihenry mh 

ohm ...  .spell  out  orQ 

ohm-centimeter  . . . ohm-cm 

root  mean  square rms 

Square  root  of 

mean  square  rms 

standard std 

tangent ......... .tan 

thousand M 

volt  v 


kilogram  ....  .kg 

REFERENCE  SOURCES 

The  books  we  are  listing  below  are  generally  available 
at  most  bookstores. 


Rogers  New  Pocket  Thesaurus  in  Dictionary  Form 
by  Lewis  (Pocket  Books) 

Look  It  Up  by  Rudolf  Flesch  (Harper  & Row) 

Webster's  New  World  Dictionary  of  the  American 
Language  (Prentice-Hall) 

Microcomputer  Dictionary  and  Guide 
by  Charles  J.  Sipple  and  David  A.  Kidd 
(Matrix  Publishers) 

Principles  of  Technical  Writing  by  Robert  Hays 
(Addison  Wesley) 

Well,  that's  about  it.  Please  use  outlines  and  rough 
drafts.  Remember,  you  can  always  improve  what  you've 
written.  □ 
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YES  YOU  CAN 


Put  The  Versatile  a To  Work  Now! 

Even  if  you’ve  NEVER  used  a computer,  you  can  begin  to  operate  the  Versatile  2 immediately. 
It’s  all  been  done  for  you:  a compact  computer  that  needs  no  extras,  and  a complete  software  library. 


Great  for  HOBBYISTS  * TEACHERS  • BUSINESSMEN 


HOME  You  don’t  have  to  be  a 
programmer  or  electronics  techni- 
cian, Or  know  anything  more  than 
how  to  plug  it  in,  and  read  our 
manual.  Get  your  hobby  going  with- 
out hassle. 


CLASSROOM  Get  your  kids  right 
to  work  learning  BASIC,  playing 
games  and  solving  math  and  ac- 
counting problems  without  worry- 
ing about  what  makes  the  computer 
go. 


BlltS  m n MJHKR  W-219B 
FW1  MJCB  IW-Hflft 

KsatiFiini  i im  uctt  m\x 

IWHJTRCUWB  U.M  1HC 

euraun  smiis  Mtnffiu  dihcct  rran  rotmw 

GIT.  IH  SI  DDE  tOS!  WKt  NT  W mi 
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Versatile  2 


OFFICE  Stop  drowning  in  paper- 
work* And  quit  worrying  about 
which  system  will  work  best  for  you* 
With  our  business  accounting  pack- 
age, you  can  concentrate  on  busi- 
ness while  the  Versatile  2 con- 
centrates on  maintaining  your 
records  compactly,  and  permanent- 
ly on  diskette* 


SPECIFICATIONS 
8085  CPU 

16x64  Video  Display 

16K  Sialic  RAM  Memory 

Serial  and  Parallel  I/O  Ports  with 

standard  RS-232  Connector  provided 

at  rear  of  unit 

ROM  to  drive  RS-232 

EXPANDABLE 

Add  memory,  printer,  and  up  to  3 
external  mini-floppy  disk  drives, 

OPTIONS 

8K  Memory  Boards  at  1249*00  each 


HOME  SOFTWARE  LIBRARY 

Five  diskettes  are  included  to  give  you  im- 
mediate programming  capabilities. 

DISK  #1  contains  a Disk  Operating  System 
and  I2K  Extended  BASIC,  Easy  to  use 
statements  include:  IF  THEN,  GOTO, 

READ,  EXIT,  FOR,  NEXT.  You  get  com- 
plete line  editor,  multi-statement  Sines  and 
multi -dimension  arrays.  A BASIC  teaching 
program  on  this  diskette  will  have  you  quick- 
ly programming  in  BASIC* 

DISK  #2  has  many  games  including  STAR- 
TREK,  BLACKJACK  and  STAR  WARS. 
There's  room  left  over  for  you  to  add  your 
own, 

DISK  #3  is  a Home  Accounting  Package  with 
programs  like  Budgeting,  and  Checkbook 
Balancing. 

DISK  #4  contains  a Small  Business  Account- 
ing Package.  Included  are  programs  for  Pay- 
roll, Inventory  Control,  Accounts  Payable 
and  Receivable,  Taxes,  Invoicing,  Check 
Printing,  and  much  more. 

DISK  #5  is  a formatted  blank  diskette  for 
you  to  enter  your  own  programs. 


$2695  Assembled  and  Tested.  6 Month  Warranty.  30-day  delivery  or  available  direct  from  dealers. 


Scientific  Sales,  Inc. 

175  W.Wieuca,  Suite  210 
Atlanta,  GA  30342 
(404)  252-6808 


COMPUTER  DATA  SYSTEMS 

5460  Fairmont  Drive 
Wilmington,  Delaware  19808 
(302)  738-0933 


Alexander  and  Company,  Inc. 

5518  Florin  Road 
Sacramento,  CA  95623 
(916)  422-9070 


See  us  at  the  Second  West  Coast  Computer  Faire  Booth  # 115 
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All  of  you  6800  users,  here  is  a 
telephone  number  to  write  down  and 
save:  (713)  823-0877,  This  is  Chuck 
Adams'  number. 

Chuck  Adams  called  me  and  gave 
me  his  side  of  the  SWTP  BASIC 
story.  According  to  Chuck,  he  wrote 
an  ANSI  standard  BASIC  for  SWTP, 
SWTP  (and  the  microcomputer  com- 
munity in  general)  want  an  MITS  4.0 
compatible  BASIC.  Chuck  claims 
that  he  will  have  an  MITS  4,0  com- 
patible BASIC  for  SWTP  6800  micro- 
computer systems  by  the  end  of 
January.  One  thing  still  missing, 
however,  will  be  disk-driver  routines 
and  disk-drive  statements.  This  is 
(according  to  Chuck)  because  SWTP 
has  not  yet  completed  their  disk 
driver  software. 

Chuck  Adams’  BASIC  is  an  8K  ex- 
tended BASIC.  This  means  that  the 
interpreter  occupies  8K  bytes  of 
memory.  Chuck  says  a minimum  of 
12K  will  be  needed.  I say  you  will 
need  16K,  since  in  my  experience 
you  get  very  little  programming 
done  unless  you  have  8K  bytes  of 
usable  memory  available  to  you. 
Chuck  Adams1  BASIC  generates  a 
compressed,  pseudo  object  code  — 
which  is  what  most  BASICS  do 
these  days.  Chuck  will  ship  a few 
copies  of  his  8K  BASIC  to  users  who 
are  prepared  to  help  him  test  and 
debug  the  software.  Ultimately,  how- 
ever, you  will  have  to  go  to  SWTP  for 
this  software. 

Chuck  believes  that  Microsoft’s 
MITS  4.0  standard  BASIC  will  be- 
come the  standard  for  the  hobby  in- 
dustry. 

The  most  interesting  thing  about 
Chuck  Adams  and  his  efforts  is  the 
fact  that  he  represents  the  computer 
hobby  industry  at  its  best.  He  and 
his  club  at  Texas  A & M are  produc- 
ing large  quantities  of  useful  soft- 
ware, their  primary  goal  being  to  pro- 
vide other  hobbyists  with  usable 
tools.  With  the  spirit  that  Chuck  is 
showing,  I suggest  that  all  of  you 
6800  hobbyists  get  together  behind 
him. 

I recently  heard  again  from  Bill 
Reagan,  president  of  Technico  (they 
make  a TMS99GQ-based  kit).  Bill  re- 
ports that  he  agrees  wholeheartedly 
with  my  earlier  comments  regarding 
European  opportunities.  In  Septem- 
ber, Technico  started  actively  mar- 
keting their  microcomputer  kits  in 
Europe;  so  far  they  have  sold  more 
than  100  systems  outside  of  the 
U.S.A.  Technico  is  selling  all  prod- 
ucts outside  the  U.S,A,  through 
Technico  International,  headquar- 
tered in  Arlington,  VA.  Technico  In- 
ternational’s phone  number  Is  (703) 
538-4000, 

For  those  of  you  who  are  looking 
at  foreign  markets,  I suggest  that 


you  look  at  these  markets  very  care- 
fully. The  problem  is  this:  those  of 
you  who  are  successful  now  will  be 
enormously  successful  in  the 
future.  If  you  are  not  very  careful 
when  you  establish  foreign  distribu- 
tion network  now,  you  will  sorely  re- 
gret it  in  the  not-too-distant  future. 
Select  your  distributor  with  care. 
Get  references,  and  have  the  U.S. 
Government  Department  of  Com- 
merce check  them  out  (for  a fee)  if 
they  are  a foreign-based  company. 
When  you  write  a contract  with  a for- 
eign distributor,  make  certain  that 
the  contract  has  been  looked  over 
by  an  attorney  who  is  familiar  with 
the  law  in  the  foreign  countries  that 
you  plan  to  sell  to.  European  com- 
mon-market law,  for  example,  is 
markedly  different  from  U.S.A.  law. 
It  is  very  easy,  when  you  are  begin- 
ning a small  operation,  to  make  a 
vague  contract  with  someone  who 
you  believe  to  be  your  friend,  by- 
passing attorneys  entirely  on  the 
grounds  that  they  are  too  expensive. 
That  is  a mistake.  The  small  saving 
that  may  accrue  from  not  using  an 
attorney  could  result  in  your  being 
taken  to  the  cleaners  by  your  distri- 
butor. 

The  real  message  in  the  foregoing 
paragraphs  is  this:  there  are  many  of 
you  reading  this  column  today  who 
in  a couple  of  years  will  be  running 
very  substantial  operations.  If  you 
do  not  prepare  for  the  day  when  you 
are  successful,  you  may  be  sorry 
when  that  day  comes.  You  are  oper- 
ating in  an  industry  of  explosive 
growth;  even  if  your  company  or  per- 
sonal operation  is  insignifcantly 
small  today,  you  should  begin  now 
to  operate  on  the  basis  that  it  will  be 
quite  large  tomorrow.  If  you  want  to 
talk  about  foreign  distribution  (or 
anything  else),  call  me  at  (415) 
548-2805. 

Those  of  you  who  can  should  come 
to  Micro-Business  T78  in  Pasadena, 
California,  This  show  will  be  held  on 
March  17,  18t  and  19.  Now,  I do  have 
some  vested  interests  in  asking  you 
to  come,  because  INTERFACE  AGE  is 
sponsoring  the  show  and  I have 
been  putting  together  the  sym- 
posium series  that  goes  with  it.  (One 
helluva  symposium  series).  But, 
despite  the  vested  interests,  I do 
believe  it  is  a good  idea  to  come, 
because  so  far  as  microcomputer 
systems  are  concerned,  1978  will  go 
down  as  the  year  of  the  small  busi- 
ness system.  There  are  hundreds  of 
small  companies  putting  together 
business  systems  based  on  micro- 
computers. There  are  tens  of  thou- 
sands of  small  businesses  anxiously 
looking  at  these  business  systems 
in  the  hopes  of  buying  one.  There 
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Trace  Electronics  

32K/16K  STATIC 
RAM 

What  could  you  do  with  this  board 
in  your  system? 


Trace  Electronics  brings  you  a highly  flexible,  lower  powered, 
fully  STATIC  32k  or  16k  memory  board  for  your  S-100  Bus  com- 
puter (Altair,  lmsair  SoJ,  Poly,  Xitan,  ect.).  The  model  3200  has  a 
capacity  of  32768  Bytes  with  fully  buffered  address  and  data 
lines.  All  buffered  inputs  are  schmidt  triggered  for  excellent  noise 
immunity  and  require  only  minimal  bus  loading  (one  low  power 
load}.  The  buffered  outputs  are  rated  for  driving  more  than  130 
low  power  loads.  Since  the  board  is  fully  static,  there  Is  no 
refresh  or  clocking  required  and  is  therefore  compatible  with 
DMA  and  other  devices. 

Low  power  and  high  reliability  are  key  features  of  the  design. 
The  Tl  4044 ’s  (or  equivalents)  provide  storage  capacity  at  up  to 
65%  less  power  than  iow  power  21L02  chips.  The  power  re- 
quired is  1.7A  at  8V,  for  model  1600  and  3.3A  at  8V,  for  model 
3200.  A special  thermal  design  which  places  a separate 
regulator  on  each  4k  x 8 section  of  memory  affords  a very 
efficient  system  of  heat  dissipation. 

The  most  outstanding  feature  of  the  board  is  its  versitile  ad- 
dressing. Each  4k  x 8 section  is  separately  assignable  to  any  4k 
slot  in  the  computer's  address  space.  This  feature  allows  the 
user  to  make  use  of  the  growing  amount  of  software  that  re- 
quires this  and  avoids  the  problems  associated  with  oniy  being 
able  to  assign  the  board  to  a continuous  32k  block,  in  addition, 
the  Megextend™  feature  allows  up  to  one  megabyte  to  be  ad- 
dressed providing  there  is  a 4 bit  output  port  in  the  system.  This 
allows  up  to  32  model  3200  boards  per  system,  as  long  as  the 
power  requirements  are  met 

The  model  1600  is  the  same  as  the  3200  except  that  it  only 
contains  16k  of  memory  chips.  The  1600  may  be  converted  to  a 
32k  board  by  merely  installing  the  extra  16k  of  memory  chips. 
The  sockets  for  the  additional  16k  are  installed  as  a standard 
feature  of  the  model  1600. 

MARCH  1978 


Both  models  are  silk-screened  and  solder  masked  on  FR4 
epoxy  board  with  a gold  plated  'bus  connector.  They  are  fuliy 
socketed,  assembled,  tested  and  burned  in. 

To  order,  simply  phone  Trace  Eldctronies  at  215-779-3677  or 
mail  the  attached  coupon.  So  as|  loi  provide  quick  delivery  all 
orders  will  be  shipped  by  the  fastest  practical  means  (e,g.  Ex- 
press Mail,  Air  Mall,  UPS  Blue  Label,  ect.).  Model  3200  is  priced 
at  $999.  and  Model  1600  is  $599.  Express  shipping  is  pre-paid. 
Call  or  write  today. 

Trace  Electronics,  Inc, 

215-779-3677 

P.O,  Box  3247  Hampden  Station 
Reading,  Pennsylvania  19604 


I would  like  to  order  the  I olio-wing; 

□ Model  3200  32k  Static  Memory,  Assembled  and 

test  ed  S999. 

Model  1600  16k  of  memory  on  ihe  above  32k  board. 

Assembled  with  sockets  lor  32k  end 
tested  with  16k.  £599. 

□ Model  1601  16k  expansion  kil  lor  above.  £499. 

My  address  is: 

Name  _ 

Address  

Cily  State Zip 

Phone  


Enclosed  Is  a check  or  money  order  for: 
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are  tens  of  thousands  of  consult- 
ants who  will  be  needed  by  the  cus- 
tomers to  tailor  systems  to  the 
customer's  needs. 

I marvel  at  the  number  of  calls  I 
have  received  from  new  companies 
claiming  to  have  an  "absolutely 
unique”  product;  a small  business 
system  based  on  a microcomputer. 
There  is  nothing  unique  about  the 
buffalo  herd;  but  take  heart,  there  is 
enough  business  around  for  a large 
number  of  small  companies.  Con- 
centrate, at  least  initially,  on  selling 
within  50  miles  of  your  home  base, 
and  never  sell  custom  software  or 
hardware.  And  let  me  once  more 
caution  stores  and  hardware  manu- 
facturers to  keep  out  of  the  end-user 
customizing  business.  Stores  and 
manufacturers  should  sell  standard 
products.  When  you  deliver  your  pro- 
duct and  get  paid  for  it,  the  deal 
should  be  over.  Leave  all  custom 
programming  and  hardware  modifi- 
cations to  consultants.  That  way 
they  make  a living  and  so  do  you. 
Those  of  you  who  sell  totaf  systems 
to  the  end  user,  including  custom 
programs  in  the  package  price,  will 
go  broke.  And  the  reason  you  will  go 
broke  is  because  your  customer 
does  not  know  what  he  wants.  Your 
contract  will  become  a contract 
where  you  get  paid  a fixed  sum  of 
money  for  an  unknown  amount  of 
work.  If  you  are  going  to  deliver  any- 
thing more  than  your  standard  hard- 
ware configuration,  make  absolutely 
certain  that  all  future  payments  will 
be  on  a time  and  materials  basis.LJ 


CALL  FOR  ARTICLES 

Articles  authored  by  individuals  during 
leisure  time  are  remunerated  at  a rate  from 
£15.00  to  550,00  per  published  page  and  ar- 
ticles describing  company  projects  carry 
author  and  company  byline,  but  no  honorar- 
ium is  ottered.  Articles  accepted  will  be 
acknowledged  with  a binder  check  within 
30  days  of  receipt. 

Manuscripts  should  be  double-spaced, 
typewritten  pages,  one  inch  margins,  and 
not  less  than  3W  pages  in  length  {one 
published  page).  Pages  should  be  num- 
bered to  Insure  correct  text.  Photographs 
should  be  numbered  and  labeled  on  the 
backside  with  a description.  Photos  should 
be  taken  with  uniform  lighting  and  back- 
ground, in  the  form  of  glossy  black  and 
white  prints.  Tables,  listings,  etc.,  shall  be 
on  separate  sheets.  Computer  listings 
shall  be  printed  using  a new  ribbon  to 
assure  darkest  print  copy.  Authors  shall 
supply  a statement  of  their  background,  ex- 
pertise and  level  of  accomplishment. 

The  publisher  assumes  no  responsibility 
for  artwork,  photos,  models,  or  manu- 
scripts. Manuscripts  are  not  acknowledged 
or  returned  unless  accompanied  by  a self- 
addressed,  stamped,  return  envelope. 

For  article  submittal  or  further  informa- 
tion, contact  respective  editor,  INTERFACE 
AGE  Magazine.  16704  Marquardt  Avenue, 
Cerritos,  CA  90701  or  call  (213)  926-9544. 
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vice  facilities.  In  total,  the  result 
could  be  a comprehensive  support 
package  for  the  commercial  user. 
The  type  of  package  offered  by  some 
other  manufacturers,  and  needed 
from  many  more. 

These  products  also  illustrate  an 
increasingly  obvious  point  — there 
is  no  criteria  clearly  differentiating 
microcomputers  from  minicompu- 
ters. Certainly  neither  potential  cap- 
ability nor  user  results  are  consis- 
tently definitive. 


Affordable 

The  tribe  at  Smoke  Signal  Broadcasting  took  our 
BFD-6B  disk  system  and  scalped  i he  price,  but 
not  the  features  to  create  the  ABFD-6B  (Afford able 
Basic  Floppy  Disk).  We  appreciate  the  fact  that 
the  computer  hobbyist  gave  us  our  start  and  we 
haven't  forgotten  you. 

$649  Assembled 

Compare  Price,  OurSS-50  bus  compatible  disk 
system  is  SI  50  less  than  the  assembled  price  of  the 
leading  S- 1 00  disk  system.  And  you  can  al  least 
double  that  savings  when  you  buy  one  of  the 
computers  manufactured  by  MSI  orSWTPC  ihat 
use  the  superior  6800  microprocessor. 

Programmable 

The  BFD-68  is  well  known  for  its  fine  software.  The 
syslam  comes  with  the  best  disk  operating  system 
available  and  we  offer  a multitude  of  other  com- 
patible software  products  These  include  a BASIC 
interpreter  with  disk  fife  handling  capability,  By 
the  way,  our  DOS  now  easily  handles  true  random 
access  files  as  well  as  sequential.  Also,  we  have  a 
super  fast  BASIC  compiler  for  business  applica- 
tions In  addition,  a Text  Editor,  2 Assemblers,  a 


For  today's  prospective  computer 
purchaser,  these  new  products  are 
more  than  indications  of  what  he 
can  expect  in  other  future  products. 
Although  relatively  expensive,  per- 
haps too  costly  for  many  who  are 
just  becoming  computer  users,  these 
products  show  what  features  are 
available.  By  considering  his  possible 
uses  of  these  features,  a prospec- 
tive purchaser  of  a smaller  system 
can  determine  which,  if  any,  capabil- 
ities he  can  afford  to  do  without. □ 


Trace  Disassembler  uselul  fur  program  debugging 
and  an  Object  to  Source  Code  Generator  are  all 
slock  items  available  for  Immediate  delivery, 

A word  processor  will  be  available  very  soon. 

Reliable 

We  delivered  our  first  mini- [loppy  disk  system  a 
year  ago  — 6 months  ahead  of  any  other  6800 
based  mini  system.  Thus,  we  ve  had  twice  the 
experience  in  building  reliability  into  the  system. 
Our  NEW  disk  controller  was  designed  using  all 
we  have  learned  ir>  the  past  year  about  system 
reliability. 

The  A BFD-68  contains  alllhe  built  in  reliability 
of  our  regular  BFQ-68  plus  you  save  money  by 
supplying  your  own  cabinet  and  power  supply 
for  the  disk. 

Available 

We've  shipped  literally  tons  of  our  BFD-68  disk 
system  in  I he  past  year  and  have  teamed  lo  keep 
our  production  up  with  demand.  Give  us  a call  and 
chances  are  we'fl  be  able  to  ship  you  the  new 
ABFD-68  Irom  slock  and  charge  it  to  your  Master 
Charge  or  Visa  card.  Better  yet.  ask  us  for  Ihe  name 
of  the  computer  store  nearest  you  that  carries  our 
complete  tine  of  computer  products. 


SMOKE  Sffiffil  BMtWSTH® 

P O \lo\  2017,  Hollywood.  CA  WI02H  - ( 1 1 3 t 4h2-Sf)52 
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Let’s  Get  Personal 
in  Anaheim 


June  6-8, 1978 


A rewarding  personal  experience  is  in  store  for  you 
June  6-8  at  the  NCC  78  Personal  Computing  Festival. . . 
the  most  comprehensive  personal  computing  event  ever 
held*  The  Festival,  a separate  feature  of  the  National 
Computer  Conference,  will  include  approximately  30 
program  sessions,  commercial  exhibits  of  consumer 
computing  products  and  services,  plus  a contest  and 
exhibit  of  microprocessor  systems  and  applications.  All 
Festival  activities  will  take  place  in  the  Disneyland  Hotel 
Complex,  just  a few  minutes  from  the  Anaheim  Con- 
vention Center,  site  of  this  year's  NCC. 

Plan  now  to  attend  the  big,  new  NCC  78  Personal 
Computing  Festival:  The  program  will  include  special 
paper,  panel,  and  tutorial  sessions  on  such  topics  as 
speech  synthesis  and  recognition,  computerized  music 
systems,  hardware  and  software  design,  computer 
graphics,  and  small  business  systems.  Alt  papers  will  be 
published  in  a soft  bound  volume,  Festival  Digest  78, 
which  will  be  available  during  NCC. 

Festival  exhibits  will  provide  an  extensive  display  of 
commercial  offerings  by  organizations  serving  the  per- 
sonal computing  field.  More  than  100  companies,  occu- 
pying over  175  booths,  will  display  systems,  compo- 
nents, terminals,  software,  kits, disc  and  tape  cassettes, 
relevant  publications,  and  related  hobby  items. 

Rounding  out  the  Festival  will  be  a contest  featuring 
microprocessor  systems,  devices,  and  applications 
ranging  from  home-brew  DOS  and  graphics  terminals 
to  educational  applications  and  computer  games.  Prizes 
will  be  awarded  for  the 
best  exhibits. 


Don't  miss  the  year’s  most  exciting  personal  comput- 
ing event.  For  more  information,  return  the  coupon  or 
call  AFIPS  at  201/391-9810. 

! □ Please  keep  me  up-to-date  on  Festival  plans  and 

activities. 

□ My  company  is  interested  in  exhibiting  at  the  Festival. 
O Please  send  me  information  on  the  special  NCC 
Travel  Service. 

Name  

Company Division 

Street  . 


NCC  78 

Personal  Computing 
Festival 


c/o  AFIPS,  210  Summit  Avenue 
Montvale,  N.J.  07645 
telephone;  201/391  9810 
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SW.  CLOSED 

TURNOFF  RELAY  6 : DELAY 
300 ; REM  STOP  RRM,  MR I T 
300  MS 

TURNON  LITE  4 : REM 


0 relay  outputs 
for  motors, 
solenoids,  etc. 


4k  dynamic 
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Cassette  Interface; 
motor  control, 
data  output, 
data  input 
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3 user  def  inable  ZIBL™ 
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Expansion  bus 


Sockets  for 
up  to  f 6k  of 
on-board  RAM 


Composite  video 
output,  64x16 
display 
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Programming  slots 
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user's  programs 
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reed  relays 


4 general  purpose 
relays,  5 amp  at  5 VAC 


Dynabyte’s  new  Basic  Controller:  Check  out 
its  capabilities  and  imagine  your  applications 


The  Basic  Controller™  is  a powerful, 
versatile  and  easy  to  use  single  board 
microcomputer  system  designed  for 
control  applications. 

It  is  heavily  into  control  I/O:  relays, 
flags  and  sense  inputs.  What  makes 
controlling  these  l/Os  (and  the  external 
devices  they  control)  so  easy  is  our  ZIBL™ 
(Z-80  Industrial  Basic  Language).  It  is  a 
superset  of  NIBL,  National  Semiconduc- 
tor's control  BASIC,  and  was  written  by  us 
specifically  for  control  applications. 

We’ve  divided  the  control  world  into  six 
categories:  sense  inputs,  flag  outputs,  lites, 
relays,  A/Ds  and  D/As.  ZIBL  implements 
64  channels  of  each  in  such  a way  that  you 
need  not  know  anything  more  about  them 
than  their  names. 

In  ZIBL  it  is  valid  to  say: 

100  IF  TIME  = 053010  AND  SENSE 
(18)  = 0 TURNON  RELAY  5 
Simple,  isn’t  it! 

Some  but  not  all  of  the  Basic 
Controller's  mouth  watering  features 


include: 

- File  structures  that  allow  multiple 
programs  written  in  ZIBL  to  reside 
concurrently  in  RAM.  Each  program  may 
be  individually  LQADed,  RENAMEd,  or 
RON.  Any  program  may  access  another 
program  as  through  it  were  a subroutine, 
while  still  retaining  its  own  line  numbers 
and  variables. 

* Complete  communication  versatility. 
LISTing,  PRINTing  and  INPOTing  may  be 
done  to  or  from  any  serial  or  parallel  I/O 
channel  or  the  self-contained  CRT  I/O. 

• Single  key  SAVE  OR  LOAD  to  and 
from  cassette. 

* Single  key  SAVE  to  EPROM,  No  worry 
about  PROM  addressing  or  programming 
routines,  it  is  handled  by  ZIBL  — 
automatically  — even  if  there  are  other 
programs  already  in  PROM. 

• ZIBL  in  ROM:  TURNON.  TURNOFF, 
DELAY,  TIME,  REM,  IF  THEN,  DO  UNTIL, 
GOTO.  GOSUB,  @(exp),  TRACE  MODE, 
LINK,  READ,  DATA,  DIR,  RND(x,y),  strings, 


triple  precision  integer  arithmetic,  plus  the 
usual  statements. 

* Onboard:  Z-80  MPU,  32  flags,  32 
sense,  8 relays,  8 lites,  2 serial,  1 parallel, 
cassette  I/O,  64x16  video,  keyboard  port, 
two  27 1 6s  with  programming,  up  to  1 6k 
on-board  RAM,  up  to  48k  off-board  RAM, 
real  time  clock,  vectored  interrupts,  one 
kitchen  sink,  Lite  Port  on  board,  and  an 
Expansion  Bus. 

$750  assembled,  tested,  warranted  1 
year.  You  add  power  supply,  keyboard  and 
monitor.  Available  now  — see  your 
computer  retailer, 

4020  Fabian,  Palo  Alto,  CA  94303;  (415)  494-7817 
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SUBCHAPTER  C CORPORATIONS 


By  Elliott  MacLennon,  J.D. 
Stephan  Murtha 


This  is  the  third  column  in  a series  of  columns  dealing 
with  the  legal,  tax,  and  tactical  considerations  which  go 
Into  choosing  the  form  in  which  to  run  your  business, 
The  first  two  columns  dealt  with  sole  proprietorships, 
partnerships,  and  Subchapter  S corporations.  This  col- 
umn and  the  fourth  and  final  column  will  deal  with  the 
Subchapter  C corporation.  This  column  will  discuss  the 
legal  and  tax  mechanics  of  the  corporation,  while  the 
fourth  column  will  deal  with  the  tactical  ways  of  utilizing 
the  unique  tax  and  legal  situation  of  the  corporation  to 
the  maximum  advantage. 

This  corporation  has  many  characteristics  which 
make  it  unique  among  business  forms.  A corporation  Is 
the  only  form  in  which  the  business  is  a separate  legal 
and  tax  entity,  completely  independent  of  the  owners. 
This  point  is  worth  pondering  for  a moment,  since  it  is 
this  unique  characteristic  of  the  corporate  form  which  is 
the  root  of  most  of  its  legal  and  tax  benefits. 

The  legal  aspects  of  doing  business  as  a corporation 
are  governed  by  the  state  from  which  a corporation 
receives  its  charter.  The  provisions  of  incorporation  in 
each  state  vary,  but  there  are  very  few  major  differences 
between  them.  A corporation  typically  will  be  incorpor- 
ated in  the  state  which  it  does  business,  but  there  are 
sometimes  advantages  to  incorporating  in  a state  other 
than  the  principal  state  of  business. 

There  are  several  advantages  to  the  owners  of  a busi- 
ness which  is  incorporated  which  are  a result  of  the 
legal  ramifications  of  this  independent  entity  principle. 
They  are  as  follows: 

Limited  Liability:  Technically  speaking,  the  corpora- 
tion transacts  all  business  on  its  own  behalf,  includ- 
ing the  assumption  of  debt  and  liability,  Because  of 
this  situation,  the  individual  assets  of  the  owners 
may  not  be  attached  if  the  corporate  assets  do  not 
satisfy  the  corporate  debts  and  liabilities.  However, 
as  we  mentioned  in  a previous  column,  for  most 
small  businesses  this  is  a moot  issue,  since  those 
who  deal  with  the  corporation  will  require  that  the 
owners  personally  guarantee  all  debts  and  liabilities 
of  the  corporation. 

Transferability  of  ownership  interest:  Associates  or 
participants  in  other  forms  of  business  are  not  barred 
from  transferring  their  interests,  but  for  several  rea- 
sons the  shareholder  of  a corporation  has  a distinct 
advantage  over  the  others.  The  shareholders  interest 
is  evidenced  by  a piece  of  paper  called  a stock  certifi- 
cate and  these  certificates  dictate  the  ownership, 
whereas  in  a partnership,  the  ownership  is  specified 


in  the  partnership  agreement.  In  a corporation  the 
transfer  of  interest  is  carried  out  by  simply  transfer- 
ring stock  certificates,  whereas  in  a partnership,  the 
partnership  agreement  must  be  rewritten,  In  addition 
the  ownership  of  a corporation  is  much  more  easily 
divisible  among  many  people,  and  the  mechanics  of 
differentiating  between  the  duties  and  interests  of 
owner-managers  and  Investors  is  often  more  easily 
accomplished  with  the  corporate  form. 

Continuity  of  existence:  Implicit  in  the  concept  of  a 
separate  legal  entity  is  a continuity  of  the  corporation 
wholly  unrelated  to  the  lives  and  vagaries  of  the 
human  beings  who  make  it  up.  The  death  or  withdrawal 
of  a partner  dissolves  the  partnership  automatically. 
However,  these  events  have  no  effect  on  the  life  of  a 
corporation,  Blackstone  in  his  Commentaries,  gives  a 
very  descriptive  metaphor:  a corporation  is  “a  person 
that  never  dies;  in  a like  manner  as  the  River  Thames 
is  still  the  same  river,  though  the  parts  which  com- 
pose It  are  changing  every  instant.” 

While  the  corporation  offers  these  and  other  legal  ad- 
vantages, and  very  significant  tax  advantages,  which 
will  be  discussed  later,  it  also  has  the  distinction  of  be- 
ing the  most  costly  and  regulated  form  of  doing  busi- 
ness. In  addition  to  the  cost  of  incorporation  there  can 
be  considerable  costs  involved,  in  the  form  of  franchise 
taxes,  expenses  incurred  in  the  filing  of  annual  state 
and  federal  forms,  keeping  of  records  and  minutes  of 
meetings,  etc. 

For  most  businesses  the  question  of  whether  to  incor- 
porate is  based  on  tax  considerations.  In  most  small  busi- 
nesses the  legal  advantages  are  not  significant  enough 
to  justify  the  large  expense  involved  in  forming  and  main- 
taining a corporation.  A corporation  is  usually  feasible 
only  when  the  expected  tax  savings  meet  or  exceed  the 
annual  costs  of  incorporation.  The  remainder  of  this  col- 
umn will  deal  with  the  tax  treatment  of  a corporation. 

As  in  legal  matters,  the  corporation  is  treated  as  a 
separate  entity  for  tax  purposes.  A corporation  files  its 
own  return,  form  1120,  and  pays  a tax  on  its  reported  in- 
come, unlike  the  partnership,  Sub  S Corporation,  or  sole 
proprietorship  where  the  income  is  simply  passed  on  to 
the  individual  1040s  of  the  owners.  The  current  tax  rate 
for  federal  tax  purposes  is  a flat  20%  on  the  first  $25,000 
of  income,  22%  on  income  between  $25,000  and  $50,000 
and  48%  for  all  income  over  $50,000. 

Two  words  form  the  focal  point  of  the  perpetual  strug- 
gle between  the  taxpayer  and  the  IRS  on  the  matter  of 
corporate  taxation;  deductions  and  dividends.  In  order 
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to  see  why  they  are  so  important,  let’s  quickly  review  the 
way  a corporation  reports  and  distributes  income,  A cor- 
poration reports  revenues  and  offsets  that  income  with 
allowable  deductions  to  arrive  at  its  taxable  income.  The 
appropriate  tax  is  then  paid  and  the  balance  of  the  in- 
come goes  into  retained  earning  where  it  stays  to  be  re- 
invested into  the  business  or  it  is  paid  out  in  dividends 
to  all  shareholders,  whether  they  are  employees  or  not. 

The  income  which  is  left  in  retained  earnings  will 
usually  increase  the  value  of  the  stock.  Thus  there  are 
only  three  ways  an  owner  can  get  money  out  of  the  cor- 
poration. They  are  drawing  a salary  as  an  employee,  by 
receiving  a dividend,  or  by  selling  his  shares  for  more 
than  he  paid  for  them.  Since  the  owner  usually  has  to 
sell  all  of  his  stock  at  one  time,  salaries  and  dividends 
are  the  two  most  common  methods  of  distribution  of 
corporate  income.  A salary  is  only  taxed  once,  at  the  in* 
dividual  level,  whereas  a dividend  is  taxed  twice,  once  at 
the  corporate  level  and  once  at  the  individual  level. 

A shareholder  can  receive  economic  benefits  from 
the  corporation  in  one  more  way.  He  can  have  the  cor- 
poration pay  for  and  deduct  an  item  which  he  normally 
would  have  to  pay  for  personally.  If  this  is  a qualified  ex- 
pense, he  does  not  have  to  report  this  item  as  income 
and  hence  it  is  never  taxed. 

To  summarize  the  preceeding  discussion  we  can  see 
that  there  are  four  ways  to  get  economic  benefits  out  a 
corporation,  they  are  listed  in  decreasing  order  of 
desirability. 

1.  The  corporation  pays  for  an  expense  otherwise 
borne  by  the  employee  and  the  employee  is  not  re- 
quired to  report  it.  No  taxation. 


«✓  HARDWARE 

* Stores  greater  than  500 K bytes  per  side  of  a 0-60 
tape, 

* Access  a file  in  17  seconds  average  on  a C-6Dtape. 

* Load  8K  of  data  in  less  than  1 1 seconds  (6250  baud). 

* 100%  interchangeability  of  cassettes  with  no  adjust- 
ments required  or  allowed. 

* Compatible  with  all  popular  S-100  Bus  Microcom- 
puters, 

* Audio  track  under  computer  control. 

* Eliminates  the  need  for  ROM/PROM  monitors. 

SOFTWARE 

* MCOS,  a powerful  stand-alone  cassette  operating 
system,  is  operationally  much  simpler  than  a D.O.S., 
handles  variable  length  named  files,  will  update  a 
file  in  place,  packs  or  copies  tapes  with  a single 
command. 

* EXTENDED  BASIC  with  MCOS  permits  array  hand- 
ling and  concatenation  of  files,  plus  all  capabilities 
of  MCOS. 

(✓PRICES  START  AT  $240 
(✓  FREE  BUYERS  GUIDE 

If  you  are  shopping  for  a tape  or  disk  system  for  your 
S-10G  Bus  Computer  System,  you  do  not  have  all  the 
facts  until  you  have  the  MECA  "BUYERS  GUIDE  TO 
MASS  STORAGE.'*  This  10  page  guide  book  provides  a 
framework  for  evaluating  cassette,  cartridge,  and  disk- 
based  systems.  Write  for  your  copy  today. 

For  complete  information  including  the  Dealer  nearest 
you,  write  or  phone: 

mcca 

7026  O.W.S.  Road,  Yucca  Valley,  CA  92284 
(714)  365-7686 


THE  ALPHA-1  SYSTEM 
CRATED  A BEST  BUY 
IN  MASS  STORAGE 
SYSTEMS 


(✓APPLICATIONS 

* BUSINESS  applications  include  mailing  lists,  payroll, 
billing,  and  inventory. 

* CASSETTE  BACKUP  for  disk-based  Systems  not 
only  provides  large  amounts  of  storage  at  low  cost, 
but  also  provides  for  convenient  storage  of  histori- 
cal records. 

* DEVELOPMENT  SYSTEM  features  include  a power- 
ful operating  System  with  an  Editor,  Assembler,  and 
Debugger,  plus  a variety  of  System  utilities  which 
speed  development. 

* OEM  applications  include  P.O.S.  data  capture,  word 
processing  systems,  audio-visual  presentation  sys- 
tems, telephone  call  transfer  systems. 


2.  The  corporation  pays  a salary  to  the  employee  or 
pays  for  an  expense  otherwise  borne  by  the  em- 
ployee. Both  must  be  reported  by  the  employee. 
Taxes  once. 

3.  The  corporation  pays  dividends  with  after-tax  doh 
lars  to  the  shareholders  who  then  report  the  divi- 
dends and  pay  taxes.  Taxed  twice. 

4.  The  shareholder  sells  his  shares  of  stock  which 
have  appreciated  with  after-tax  dollars  reinvested 
by  the  corporation.  The  shareholder  pays  capital 
gains  tax  on  the  gain.  Taxed  twice. 

It  should  be  obvious  at  this  point  that  the  taxpayer 
would  like  to  put  all  transactions  in  1 or  2 and  the  IRS 
would  like  to  see  them  allin  3 or  4.  Next  month’s  col- 
umn will  pick  up  from  here  and  discuss  ways  to  place 
transactions  into  categories  1 and  2.  □ 


The  business  world  is  made  up  of  more  than 
people  and  computers,  but  laws  that  determine 
day  today  actions. 

This  column  is  written  to  provide  businessmen 
with  important  legal  information  as  it  relates  to  the 
real  world. 

Anyone  seeking  further  information  can  contact 
the  authors  directly  at:  D/A  Associates,  Profes- 
sional insurance  Services,  3 Altarinda,  Suite  304, 
Orinda,  California  94563 . — Editor 
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BEWARE  THE  VULTURE  CAPITALIST 

In  addition  to  hard  work,  what  else 
do  you  need  to  start  a small  busi- 
ness? Beauty,  brains,  talent, 
money?  AIL  (Welt,  maybe  not  beauty; 
there  are  some  very  successful  peo- 
ple who  are  kind  of  homely.)  The 
most  often  overlooked  thing,  and 
usually  the  most  crucial,  is  money. 

To  successfully  start  and  operate 
a business  of  any  kind,  you  need 
capital  Capital  can  be  defined  in 
many  ways,  but  a working  definition 
for  the  small  businessman  might  be: 
Capita!  is  the  amount  of  money  you 
intend  to  lose  before  you  make  any. 
For  instance,  let’s  say  that  you  in- 
tend to  open  a computer  store.  You 
decide  you  need  $20,000  worth  of  in- 
ventory and  $10,000  worth  of  operat- 
ing expense  for  three  months.  This 
means  you  need  $30,000  capital  If, 
at  the  end  of  three  months,  you  are 
able  to  meet  your  operating  ex- 
penses you  won't  need  additional 
capital.  But,  if  all  you  do  is  meet  ex- 
penses, you  are  not  providing  a re- 
turn on  the  investment.  The  $30,000 
is  essentially  “lost”  until  you  have 
sufficient  saleable  assets  to  cover  it 
or  profits  to  repay  it. 

All  right.  So  you  know  what  capi- 
tal is.  What  you  really  want  to  know 
is  where  to  get  some.  The  major 
sources  are  friends,  relatives  and 
private  investors.  If  you  think  about 
it,  friends  and  relatives  are  also  pri- 
vate investors.  There  are  also  some 
government  programs  and  the  like. 
I'll  give  you  some  contact  addresses 
at  the  end  of  this  month’s  column, 
for  the  time  being,  though,  let’s  turn 
our  attention  to  private  investors. 

Anyone  who  invests  in  a new  com- 
pany is  a venture  capitalist.  A friend 
of  mine  jokingly  refers  to  profes- 


sional venture  capitalists  as  "vul- 
ture'' capitalists.  It  is  one  of  those 
jokes  that  is  too  true  to  be  funny.  If 
you  have  the  brains  and  talent  to 
start  a new  company,  but  you  have 
little  or  no  money,  you  may  have  to 
deal  with  people  tike  this.  These 
three  principles  may  save  you  a lot 
of  grief: 

1.  First,  and  most  importantly:  Get 
everything  in  writing.  Have  every- 
thing spelled  out  and  signed  by 
ail  parties.  If  someone  is  going  to 
provide  a service,  have  him  speci- 
fy it.  For  instance,  a venture  capi- 
talist may  say,  “We  are  going  to 
provide  you  with  administrative 
support."  You  might  think  this 
means  he  is  going  to  provide  ac- 
counting, shipping,  receiving  and 
secretarial  help.  What  he  means 
is  a desk  in  his  warehouse. 

2.  Do  not  give  up  control  Keep  this 
one,  very  simple  fact  in  your  mind 
— //  you  own  less  than  50%  of  a 
company  your  work  for , you  are 
an  employee , not  an  owner . Here 
is  what  can  happen  if  you  don't 
have  control  Suppose  you  come 
up  with  a great  idea  for  producing 
and  marketing  software.  You 
don't  have  any  money,  nor  do 
your  friends  or  relatives.  How- 
ever, you  find  a private  investor 
who  is  willing  to  help  you.  You 
figure  you  will  need  $50,000  to 
get  this  company  off  the  ground, 
so  he  agrees  to  put  up  the  $50,000 
for  51  % of  the  company.  His  only 
condition,  he  says,  is  that  you 
also  put  in  $50,000;  but  you  have 
ten  years  to  put  it  in.  This  sounds 
like  a good  deal  to  you.  (It  isn't.) 
You  work  50-60  hours  a week  at 
one-half  your  former  salary  for 


three  years  and  finally  get  the 
company  to  the  point  where  it  will 
make  a profit.  Now  what  happens? 
He  fires  you  and  gives  his  son-in- 
law  your  job.  Or  he  decides  to  sell 
the  company  to  someone  else 
and  the  new  person  fires  you.  Or 
he  decides  he  would  rather  have 
the  tax  loss  so  runs  up  the  ex- 
pense or  doesn’t  pay  the  bills  and 
puts  the  company  out  of  busi- 
ness. He  can  do  anything  he 
wants.  After  all,  It's  his  company. 
Even  if  none  of  this  happens,  you 
still  don't  get  anything.  (How  can 
you  afford  to  buy  stock  if  you 
have  to  work  at  half  salary?) 

3,  Put  a value  on  your  brains  and 
talent  before  you  start  the  com- 
pany. If  the  company  can't  exist 

without  you,  you  are  a very  valu- 
able commodity.  In  the  micro- 
electronics and  small  computer 
business  this  is  a very  real  possi- 
bility. It  takes  someone  extremely 
talented  to  start  a small  company 
in  this  business,  so  don't  give  the 
business  away  to  the  first  person 
who  offers  to  support  you.  You 
should  be  able  to  get  at  feast  a 10 
to  1 ratio.  That  is,  for  every  $1  you 
invest,  other  investors  have  to  in- 
vest $10.  If  you  are  really  good, 
you  might  be  able  to  get  a 25  to  1 
ratio.  Invest  your  share  immedi- 
ately and  don't  give  up  control 
The  best  possible  situation  in  a 
company  is  where  no  one  has  abso- 
lute control.  This  is  due  to  the  old 
axiom,  "Power  corrupts;  absolute 
power  corrupts  absolutely.”  Don't 
give  up  control  and  don’t  ask  for  it. 
You’ll  be  a lot  happier  and  your  busi- 
ness will  thrive. 

Now,  let's  look  at  some  sources. 
Generally,  banks  are  a poor  place  to 
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The  2650  is  designed  for  you 


The  Central  Data  2650  Computer 
Board  system  has  been  carefully 
designed  and  built  with  you  in  mind. 
We've  also  designed  software  and 
memory  to  go  with  the  2650  so  that 
you'll  have  a complete  system.  You 
deserve  quality  equipment,  and  we've 
built  it  for  you.  Take  a look  at  the  2650 
board  features  and  see  for  yourself. 

• a 2650  microprocessor 

• an  80  character  by  16  line  display 

• a 300  Baud  cassette  interface 

• a powerful  IK  Supervisor  Program 

• one  parallel  input  port  and  one  bit 
settable  output  port 

• 2048  bvtes  of  read-write  memory  for 
the  video  display  and  your  programs 

• expands  to  S-100  bus 

• low  price  of  $275 

The  2650  board  comes  assembled, 
tested  and  ready  to  plug  in  and  comes 
with  a full  one  year  guarantee.  The 
price  includes  a Signetics  2650 
Microprocessor  Manual  and  a Computer 
System  Manual  from  Central  Data. 

We  offer  the  Editor/Assembler  and  8K 
Basic  software  packages  for  the  2650 
system,  and  our  S-100  24K  memory 
board  allows  full  expansion  of  the 
system.  (16K  and  32K  memory  boards 
are  also  available.)  Each  software 
package  costs  only  $20.  The  24K 
memory  board  is  $395,  All  software 
comes  with  a cassette  tape  and  a 
program  listing. 


? m 


Central 

data 

P.O.  Box  2484,  Station  A 
Champaign,  IL  61820 
(217)  359-8010 


With  all  these  features  you  can't  afford 
to  pass  up  the  Central  Data  2650  system. 


Please  send  me  the  following: 

□ 2650  computer  system  board  ($275) 

□ 16K  RAM  ($289) 

□ 24  K RAM  ($395) 

□ 32K  RAM  ($475) 

□ Editor/Assembler  ($20) 

□ Basic  ($20) 

□ Additional  information 

1 enclose  $ — . . 

Ill  residents  add  5%  sales  tax. 


Name  

Address  __ 

Citv 

State  __ , 

Zip  

Centra!  Data  • P.O.  Box  2484,  Sta  A * Champaign,  III  6182D 
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The  All  New! 


Personal  & Small 
Business  Computer 


Plan 

To 

Exhibit 


Expo 


II 


South" 


Plan 

To 

Attend 


May  19-21,1978, Exposition  Park 
Orlando,  Florida 


For  Details  Call  Or  Write: 

Felsburg  Associates, Inc.(30l)262-0305 
P.O.Box  735.  Bowie.  Md.,  20715 
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go  to  get  money  for  a small  busi- 
ness; but  there  are  some  notable  ex- 
ceptions. If  you  have  a good  inven- 
tory and  you  have  been  in  business 
at  least  two  years,  by  all  means,  ap- 
proach a bank.  A good  potential  for 
loans  is  the  SBA  (Small  Business 
Administration).  The  SBA  can 
guarantee  a bank  loan  or  loan  you 
the  money  directly.  Contact  any 
bank  for  the  address  of  the  SBA 
nearest  you. 

One  of  the  sources  of  capital  that 
you  may  not  be  aware  of  is  the  SBIC 
(Small  Business  Investment  Com- 
pany). SBIC's  are  more  liberal  in 
their  investment  and  loan  policies 
than  most  other  sources  of  financ- 
ing. The  SBIC  will  either  loan  you 
money  directly  or  invest  in  your 
company,  SBIC’s  are  financial  insti- 
tutions created  specifically  to  pro- 
vide money  to  small  business.  For 
more  information  and  the  name  of 
the  SBIC  nearest  you,  write:  The  Na- 
tional Association  of  Small  Busi- 
ness Investment  Companies,  512 
Warlington  Building,  Washington, 
D.C.  20005. 

Starting  next  month,  this  column 
will  alternate  with  a new  column  en- 
titled, “The  Mind  Revolution.”  If  you 
have  ideas  about  what  you  would 
like  to  see  discussed,  I'd  love  to  hear 
from  you.  My  address  Is,  30  N.W. 
23rd  Place,  Portland,  OR97210.D 


PERCSOM 


• Record  and  playback  at  120, 
60  or  30  self-clocking  bytes  per 
second  (extended  Kansas  City 
Standard) 

• 1200,  600  or  300  baud  data 
terminal  interface 

• Dual  cassette  operation 

• Compatible  with  SWTPC  cas- 
sette software 

• Optional  kit  permits  program 
control  of  cassettes 

• Optional  adaptor  permitsinter- 
facing with  any  computer 


Upgrade  your  SWTPC  6800  system  to  1200  baud  with 
PerCom’s  CIS-30+ dual-cassette/terminal  interface 


The  CIS-30+  . . . four  times  as  fast  as  SWTPC’s  AC-30  with  the  same  dual- 
cassette capability  . . . plus  a 1200-baud  data  terminal  interface  ...  in  a SWTPC 
color-compatible  package  that’s  onlyf/fO  the  size  of  the  AC-30. 

Dependable?  The  simplicity  of  Harold  Mauch  PerCom  Data  designs  says  more 
than  any  well-chosen  words.  Simply  put,  for  only  $79.95*  you  get  the  fastest,  most 
dependable  dual  function  interface  you  can  buy  for  your  SWTPC  6800. 

See  your  nearest  dealer  or  order  direct  from  PerCom. 

PerCom  'peripherals  for  persona!  computing' 


PERCOM  DATA  COMPANY,  INC. 
OEPT.  \ . 31 S fiAfMES  • G AfU  AND.  TX  7S042 

(214)  276-1968 

*Kit  price.  Assembled  and  tested: 
$99,95  + shipping.  Tex.  res,  add 
5%  tax.  8AC  & MC  available. 
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By  Robert  Reiling 

President,  Homebrew  Computer  Club 
and 

Editor,  Homebrew  Computer  Club  Newsletter 


THE  HOMEBREW 
COMPUTER  CLUB, 
A Hobbyist  Forum 
in  Silicon  Valley 
was  formed  March 
5,  1975.  The  Home- 
brew Computer  Club 
is  one  of  the  oldest 
major  hobbyist 
clubs  for  personal 
computer  enthusi- 
asts in  the  world. 

Its  purpose  is  to 
promote  sharing  of 
information  con- 
cerning the  devel- 
opment and  appli- 
cation of  microcomputer  technology.  The  original  club 
group  consisted  of  32  computer  enthusiasts.  That 
quickly  grew,  however,  and  today  five  to  ten  times  that 
number  are  regular  attendees  at  the  club  meetings.  The 
club  is  a nonprofit  educational  corporation  chartered  in 
the  State  of  California. 

The  organization  attracts  experts  in  the  field  of  micro- 
computer technology  as  well  as  hobbyists  from  all  over 
the  San  Francisco  Bay  Area. 

The  following  statistical  data  taken  from  past  issues 
of  the  Homebrew  Computer  Club  Newsletter  illustrate 
the  club  growth  and  the  related  number  of  microcompu- 
ters owned  and  operated  by  the  group.  The  information 
was  gathered  by  on-the-spot  surveys  taken  at  regular 
club  meetings. 

Homebrew  Computer  Club  first  meeting  — 

March  5,  1975 

First  meeting  attendance  — 32  people 

Computers  up  and  running  — 5 

First  newsletter  published  — March  15,  1975 

Homebrew  Computer  Club  meeting  — October  15, 1975 

Attendance  — 80  people 

Computers  up  and  running  — 38 

Homebrew  Computer  Club  meeting  — June  9,  1976 

Attendance  — 250  people 

Computers  up  and  running  — 101 

Homebrew  Computer  Club  meeting  — January  19, 1977 

Attendance  — 240  people 

Computers  up  and  running  — 182 

Homebrew  Computer  Club  meeting  — January  4, 1978 

Attendance  — 175  people 

Computers  up  and  running  — 172. 


As  may  be  expected  the  percentage  of  microcomputers 
in  use  by  the  people  reporting  has  increased  significant- 
ly. During  the  past  year  a decrease  in  attendance  has  oc- 
curred which  may  be  due  to  the  increasing  availability  of 
microcomputer  related  information  in  publications  such 
as  INTERFACE  AGE.  Few  women  attend  the  meetings 
but  a small  increase  has  been  noted.  However,  the  per- 
centage remains  under  five  percent  of  the  attendance. 

The  meetings  of  the  Homebrew  Computer  Club  are 
somewhat  unique  and  are  devoted  to  providing  the  maxi- 
mum opportunity  for  participation  and  information  ex- 
change. Seldom  is  there  a preplanned  program  and 
there  is  never  any  great  amount  of  time  devoted  to  a 
“business  meeting." 


What,  then,  happens  at  a Homebrew  Computer  Club 
meeting? 

First,  there  is  a “mapping  period”  where  each 
person  has  an  opportunity  to  ask  a question  and 
usually  one  or  more  people  will  respond  with  an 
answer.  No  lengthy  discussions  are  allowed  dur- 
ing this  period.  A later  period,  called  the  “random 
access  period”  is  reserved  for  extensive  informa- 
tion exchange.  Also,  during  the  mapping  period, 
anyone  having  new  or  interesting  products,  soft- 
ware or  information  are  given  the  opportunity  to 
speak.  Very  often,  the  latest  rumors  from  Silicon 
Valley  manufacturers  are  heard.  This  is  not  un- 
usual because  a number  of  the  club  members  are 
employees  of  firms  involved  in  microprocessors. 

During  the  mapping  period,  control  is  ably  main- 
tained by  the  meeting  moderator,  Lee  Felsenstein. 
With  150-200  or  more  people  on  hand,  it  is  impor- 
tant. The  following  “random  access  period”  is  the 
time  to  pursue  the  more  detailed  discussions. 
Random  access  is  a soft  of  free-for-all  get-together 
period  to  carry  on  the  contacts  established  during 
the  mapping  period.  It  is  also  a time  when  special 
interest  groups  meet  to  exchange  the  latest  ideas 
on  a specific  computer  system  or  project. 

The  development  of  special  interest  groups  has  prob- 
ably been  the  biggest  change  during  the  past  year.  At 
the  beginning  of  the  year  the  6800  group  was  holding 
regular  meetings.  At  the  end  of  1977  the  groups  include 
not  only  the  6800  group  but  the  F8  Users,  North  Star 
Users  Group,  SOL  Users  Society,  and  PET  Users.  In  ad- 
ditoin,  the  IEEE  now  has  a standards  group  to  sort  out 
the  various  hardware  and  software  standards. 

Another  interesting  local  group  activity  is  the  personal 
computer  network  committee.  The  PCNET  (Personal 
Computer  NETwork)  committee  has  been  functioning  in 
this  area  since  April,  1977.  The  committee’s  goal  is  the 
creation  of  regional  (followed  by  national)  personal  com- 
puter networks  for  the  computer-to-computer  transfer  of 
messages  and  files.  A set  of  network  protocols  (sets  of 
conventions  defining  all  levels  of  intercomputer  com- 
munication) is  nearing  completion.  These  protocols 
should  be  operable  in  8K  bytes  of  machine  code  and  are 
designed  to  be  implemented  in  string  BASIC. 

The  committee  believes  the  network  will  be  attractive 
to  personal  computer  users.  Participation  will  be  volun- 
tary; you  can  decide  to  participate  (or  not)  on  any  given 
day  of  network  operation.  Network  functioning  will  be 
relatively  insensitive  to  the  absence  of  a large  number  of 
member  computers.  Current  thinking  indicates  that  a 
personal  computer  with  string  BASIC,  12  to  16K  of  RAM, 
and  an  originate/answer  MODEM  capable  of  300  BPS 
will  be  required  for  participation  in  the  network. 

A remarkable  number  of  microcomputer  organizations 
can  trace  their  start  to  inspiration  and  encouragement 
from  Homebrew  Computer  Club  meetings.  Often  alli- 
ances were  formed  when  people  with  similar  interests 
and  ideas  met  at  club  meetings.  A visitor  to  a club 
meeting  should  not  be  surprised  to  see  key  technical 
and  management  personnel  from  organizations  such  as 
Apple,  Commodore,  Computer  Faire,  Cromemco,  Dr. 
Dobbs  Journal,  IBEX,  Itty  Bitty  Computers,  M&R  Enter- 
prises, Mountain  Hardware,  Mullen  Computer  Boards, 
North  Star,  Peoples  Computer  Company,  Processor 
Technology  Corporation,  and  the  many  computer  stores 
in  the  area. 

The  computer  hobbyist  and  technologist  is  very  fortu- 
nate to  live  in  the  San  Francisco  area  indeed.  Computer 
stores  are  everywhere  (at  least  30  in  the  area),  major 
microcomputer  manufacturers  are  employers  of  quali- 
fied people  allowing  the  hobbyist  to  take  his  hobby  to 
work,  and  part  suppliers  are  readily  accessible  for  the 
experimenter  and  builder. 
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fl6K  STATIC  RAMl 

THE  WAY  YOU  LIKE  IT 


Assembled  and  tested $595 

Guaranteed  tor  one  full  year 

1 6K kit  .......  $525 

SKkit , .$295 

Kit  with  all  but  21 14  memories $88 

81ANK  BOARD . -.<-435 


COMPARE  THESE  FEATURES: 

* SHOO  BUS  COMPATABLE 

* COMPLETELY  STATIC  WITH  NO  CLOCKED  CHIP  SELECT  OR  REFRESH 

* WILL  RUN  ON  Z-8G  SYSTEMS  AT  J Mhz  WITH  NO  WAIT  STATES 

* WILL  RUN  ON  ALPHA  MICROSYSTEMS  AM- 100  AND  ON  DMA  SYSTEMS 

* USES  21 14  MEMORIES— AN  INDUSTRY  STANDARD 

* HAS  INDIVIDUALLY  ADDRESSABLE  4K  BLOCKS  OF  MEMORY 

* SOFTWARE  WRITE  PROTECTION  IN  4K  BLOCKS 

* PACING  OR  BANK  SELECT  FEATURE  FOR  MEMORY  EXPANSION  AND  LOW 
SOFTWARE  OVERHEAD  TIMESHARING  SYSTEMS 

* COMPLETELY  BUFFERED  ADDRESS  AND  DATA  LINES 

* SINGLE  fi  VOLT  POWER  SUPPLY 

* HIGH  QUALITY,  LOW  PROFILL  SOCKETS  FOR  ALL  ICS 

* SOLDER  MASKED  P.C  BOARD  AND  SCREENED  PARIS  PLACEMENT  LEGEND 
FOR  EASE  OF  CONSTRUCTION  AND  DEPENDABILITY 

5-1 00  BUS  TERMINATING  BOARD  $25 

Absorb*  noise,  overshoot,  ringing,  reflection. 

S-100  EXTENDER  BOARD  $16 

With  jumpers  in  power  supply  fines  lor  current  measurements.  Low  profile 
sn  card  c-m  remain  m the  machine  wilh  cover  on.  Wrde  edge  connector. 


PRICES  SHOWN  INCLUDE  US.  SHIPPING,  WE  ACCEPT  VISA,  MASTER  CHARGE, 
CASHIERS  CHECK,  M.U.  ALLOW  TIME  Ft  JR  PERSONAL  CHECKS  TO  CLEAR  LOU 
ORDERS  ADD  SI.  UTAH  RESIDENTS  ADD  4V<*  TAX 


Digital  Micro  Systems 

BOX  1212,  OREM,  UTAH  84057 

(801)  224-2102 
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A.  S.  I. , producer  of  the  finest  iri  microcom- 
puter software,  is  looking  lor  a distributor 
in  your  area  for  their  new  MEDICAL  AC- 
COUNTS RECEIVABLE  software  package  for 
8080  based  micros.  There  isn't  a doctor  in 
practice  today  who  couldn't  use  an  in- 
house  microcomputer;  and  one  look  at  our 
software  will  convince  you  that  this  is  the 
system  to  run  . , . So  if  you're  presently 
calling  on  the  medical  market ...  or  it  you'd 
like  to  sell  this  most  lucrative  market . . . 
contact  us  , , , it  just  might  be  the  KEY  TO 
YOUR  FUTURE. 


ADMINISTRATIVE 

□□SYSTEMS 

□□□INC. 

□□ 

222  milwaukee  suiielOZ  denvercotaado 80206 (303)  12P24J3 


Of  course  help  with  hardware  and  software  problems 
is  always  at  hand  from  Homebrew  Computer  Club 
members,  A club  library  has  a variety  of  software  and 
technical  data  for  exchange  by  members.  Gordon 
French  is  the  custodian.  It  was  Gordon’s  home  where 
the  first  club  meeting  was  held. 

The  club  has  a monthly  newsletter.  It  contains  club  in- 
formation, new  product  data,  programming  ideas, 
tutorial  material,  and  a bulletin  board  for  member  an- 
nouncements. It  is  data  from  the  club  newsletter  that 
was  used  to  prepare  the  statistical  data  at  the  beginning 
of  this  article.  Of  the  people  reporting  computers  up  and 
running  on  January  4,  1978,  the  newsletter  carried  the 
actual  mix  by  CPU  type.  The  table  is  reproduced  here  for 
comparison  with  your  club  list. 

CPU  TYPE  NUMBER  SYSTEMS  OPERATING 


8080 

68 

8008 

4 

6800 

12 

6502 

28 

F8 

5 

LSI  11 

5 

1802 

5 

9900 

2 

6100 

2 

SC/MP 

2 

PACE 

1 

8085 

1 

OTHERS 

6 

TOTAL  172 

The  Homebrew  Computer  Club  Newsletter  is  mailed 
throughout  the  world  reaching  hobbyists  and  others  in- 
terested in  personal  computers.  Newsletter  readers  are 
currently  located  in  Israel,  Luxembourg,  Netherlands, 
New  Zealand,  Japan,  Australia,  Belgium,  Brazil,  as  well 
as  throughout  the  United  States,  Mexico  and  Canada. 
Distribution  numbers  1000  to  1500  copies  per  issue  with 
10  to  12  issues  per  year.  For  easy  read  ing  the  newsletter 
is  professionally  typeset  and  laid  out.  New  product  in- 
formation is  solicited  from  the  industry  and  interesting 
product  news  published.  Readers  are  encouraged  to 
submit  articles  and  to  share  their  experiences  in  the 
microcomputer  world.  The  Homebrew  Computer  Club 
Newsletter  typesetting,  printing,  and  mailing  costs  are 
paid,  from  donations  to  the  Homebrew  Computer  Club 
by  readers. 

It  has  been  an  exciting  growth  period  and  one  in 
which  I am  delighted  to  have  participated.  During  the 
next  year  the  growth  will  continue  but  we  will  see  hard- 
ware and  software  that  is  easier  to  use.  The  systems  will 
be  packaged  so  that  you  can  take  it  home,  plug  it  in, 
select  a program  tape  or  cartridge  or  some  seated  box 
that  has  the  magic  program,  and  operate  your  new 
system  for  fun  and  profit.  We  will  find  more  good  soft- 
ware with  really  worthwhile  applications  that  will  make 
life  a little  easier.  Some  will  say  the  "plug  in  and  go" 
users  are  just  appliance  operators.  That  may  be,  but  I 
believe  we  are  just  at  the  start  of  a new  growth  in  the 
microcomputer  era. 

The  Homebrew  Computer  Club  will  change,  too.  Bet- 
ter educational  materials  will  be  needed  for  the  group  of 
new  users.  Club  meetings  will  also  be  an  excellent 
meeting  place  to  discuss  those  “bugs"  that  somehow 
turn  up  in  new  products.  I can  hardly  wait.  In  the  mean- 
time, I will  see  you  at  the  next  Computer  Faire  where  I 
will  be  searching  for  the  fascinating  new  products  that 
will  reach  the  market  this  year. 

A sample  Homebrew  Computer  Club  Newsletter,  list- 
ing meeting  dates  and  location  may  be  obtained  by  sen- 
ding a stamped,  self-addressed  envelope  to  the 
Homebrew  Computer  Club  Newsletter,  P.O.  Box  626, 
Mountain  View,  CA  94042. D 
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5Mhz  D-32  Dynamic  Memory  Board 


The  D-32  is  the 
fastest  S-100  memory 
board  available. 

Highest  Speed 
The  D-32's  high  speed  is  based 
upon  precise  control  of  timing  and 
conservative  design.  It  operates  in 
S-100  bus  systems  with  cycle  timing 
independent  of  the  bus. 

Memory  cycle  timing  is  derived  from  a 
precision  digital  delay  line,  which  is 
four  times  more  accurate  than  other 
techniques,  Power  consumption  is 
minimized  by  the  performance  of 
dynamic  refresh  cycles  only  when 
required  and  by  timing  them  with  a 
35khz  oscillator.  During  norma! 
program  execution,  refresh  cycles 
occur  following  instruction  fetch  (Ml) 
cycles,  and  are  fully  transparent. 


Maximum  Reliability 
The  D-32  is  as  reliable  as  static 
memory  boards,  since  close  attention 
has  been  paid  to  the  proper 
engineering  discipline  to  maximize 
reliability.  These  details  include:  the 
use  of  molded  ceramic  bypass 
capacitors  for  superior  noise 
immunity,  keeping  trace  lines  to  the 
edge  connector  to  a minimum  to 
suppress  noise  spikes  on  the  bus, 
precisely-controlled  timing  and  a 
multi-layer  PC  board  with  internal 
power  and  ground  planes  for  superior 
noise  immunity. 

Expandability 

The  D-32  has  a fully-transparent, 
dynamic  refresh.  Each  4096  byte 
block  is  addressable  at  any  4 K page 
boundary.  Extended  address 
selection  allows  expandability  to  one 
megabyte  co-resident  in  the  system. 


Ml  0P-COBE  FETCH  MEMORY  WRITE  MEMOflYREAC 


ACCESS  TIME  TA,  ± 26 Q niie  FROM  PSTNClMAKj  MEMORY  WRITE  CYCLE 5-  ARE  INITIATE 0 SY  THE  LEADING 

EDGE  OF  MwflITE  PULSE. 

MEMORY  READ  CYCLES  BEGIN  AT  THE  LEADING 
EDOE  Df  P3YNC  [OR  P 3 TNG  ■ £ I ) WHEN  SMfNR  ■ T 


Main  Features 

* immediately  available,  fully 

assembled  and  tested 

* static  board  reliability 

* 32K  byte  memory 

* fastest  S-100  board  available 

* independently  addressable 

4-K  blocks 

* extended  address  selection  for 

expansion  to  one  megabyte 

* 5 megahertz  typical  performance, 

4 megahertz  worst-case 

* cycle  timing  independent 

of  S-100  bus 

* precision  digital  delay  line 

for  highest  speed 

* fully-transparent  dynamic  refresh 

* lowest  power  consumption 

* internal  ground  plane  to  increase 

noise  immunity 
» S-100  compatible 

Immediate  Availability 

The  D-32  is  immediately  available 
at  more  than  125  TDL  dealers 
nationwide.  They  will  show  you  this 
fully-assembled,  tested  and  burned  in 
D-32.  If  your  dealer  doesn't  carry  TDL 
hardware/software  products,  write 
or  call: 

Sates  Department  * Technical  Design  Labs  Inc. 
Buitdmg  H - 1101  State  Road  - Princeton,  N.J>  08540 
609-921-0321 

Cable  Address;  XtTAN  PRIN  ■ TWX  510-685-9280 


TECHNICAL 

DESIGN 

LABS 
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The  following  Is  what  I believe  to  be  a most  useful  pro- 
gram written  in  the  BASIC  language.  It  will  solve  most 
any  financial  problem  that  one  might  run  into  In  the  area 
of  future  and  present  values.  It  does  compute  most  if 
not  all  of  the  functions  that  a Hewlett-Packard  22,  27  or 
80  will  compute  in  the  area  of  present  and  future  values. 

I will  first  explain  the  basic  concepts  and  their  formulae, 
and  then  give  examples  of  output  from  the  program.  The 
computer  program  has  been  broken  up  into  the  follow- 
ing three  areas:  1)  annuities,  2)  lump  sums,  and  3}  bonds. 

I will  deal  with  each  of  these  areas  one  at  a time.  In 
these  types  of  problems  one  is  solving  for  an  unknown, 
given  the  other  factors,  in  the  program  a 0 is  inputted  for 
that  unknown  and  it  will  be  solved.  The  following  nota- 
tion will  be  used: 

FV  = future  value  amount  or  BALLOON  payment 
PV  = present  value  amount 
PMT  = payment  to  be  made 

n = the  total  number  of  periods 
i = the  interest  rate  per  year  as  a %.  (i.e.  8%  = 8) 

C = the  number  of  compounding  periods  per  year 
TYPE  = type  of  annuity  — 0 = normal,  1 = annuity  due 

lump  sum  calculations:  This  section  of  the  program 
will  compute  any  one  of  the  four  following  variables,  n,  i, 
PV  or  FV  given  the  other  three  variables. 

future  value:  The  future  value  is  defined  as  the 
amount  of  money  that  one  would  accumulate  after  in- 
vesting PV  dollars  at  i/C  rate  of  interest  per  period,  for  n 
number  of  periods. 

Example:  If  I deposit  $100.00  today  into  a bank  ac- 
count for  five  years,  at  6%  annual  interest,  which 
will  be  compounded  quarterly,  how  much  money 
shall  I have  at  the  end  of  the  five  years? 

Answer:  $134.69 

The  formula  used  to  calculate  future  value  = FV  = 
PV(1  + i/C)" 

************************************************ 

WHICH  TO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
? 2 

ENTER  N,  lt  PV,  FVf  COMPOUNDING 
? 20,  6,  100,  0,  4 

THE  FUTURE  VALUE  = 134.690 

DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
? YES 

present  value:  The  present  value  is  just  the  opposite 
of  the  future  value.  It  is  the  amount  of  dollars  that  you 
would  have  to  invest  today  at  i/C  rate  of  interest  per 
period,  for  n number  of  periods  to  reach  a given  or 
desired  future  value. 

Example:  I want  to  have  $660,00  in  my  savings  ac- 
count in  six  years,  it  pays  5%  annual  interest  com- 
pounded semi-annually,  how  much  must  I invest 
today  to  achieve  this? 

Answer:  $490.75 

The  formula  to  compute  present  value  is  PV  = FV(1  -p 
i/C)'n, 

The  present  and  future  values  have  an  inverse  rela- 
tionship as  shown  below: 

PV  = 1/FV 
FV  = 1/PV 

FV:  (1  + .05)5  = 1.276282 

PV:  (1  + .05) 5 = .783526 

FV:  1/. 783526  ^ 1.276282 

PV:  1/1 .276282  = J83526 

************************************************ 


WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
? 2 

ENTER  N,  l,  PV,  FV,  COMPOUNDING 
? 12,  5,  660 
? 12,  5,  0,  660,  2 

THE  PRESENT  VALUE  = 490.75 

DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
? YES 

number  of  periods:  The  number  of  periods  is  the  total 
number  of  compounding  periods  that  are  needed  to  ac- 
cumulate a FV  number  of  dollars  at  i/C  rate  of  interest 
per  period,  given  PV  dollars  of  investment.  (Note:  the 
program  rounds  off  the  number  of  periods). 

Example:  If  I invest  $150.00  at  7%  annual  interest 
which  is  to  be  compounded  monthly,  and  ! shall 
accumulate  $250.00,  how  many  periods  must  ! 
leave  my  investment  in  to  achieve  this? 

Answer:  87,83  periods  (months) 

This  figure  rounded  becomes  88  periods  (months). 
The  formula  used  to  calculate  this  is: 

_ _ 1n(FV/PV) 
n “ 1n(1  + i/C) 

************************************************ 

WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A {3}  BOND  CALCULATION 
? 2 

ENTER  N,  I,  PV,  FV,  COMPOUNDING 
? 0r  7,  150,  250,  12 

THE  NUMBER  OF  PERIODS  = 88 

interest  rate:  The  annual  interest  rate  is  the  rate  of  in- 
terest that  is  paid  on  the  money  invested.  But  as  in  many 
cases  the  money  will  be  compounded  more  than  once 
per  year,  and  if  this  is  the  case,  the  periodic  rate  of  in- 
terest will  be  i/C. 

Example:  If  I invest  $100.00  today  at  i/C%  per 
period  compounded  monthly  for  six  years,  and  ac- 
cumulate $275*00  during  that  time,  what  rate  of 
interest  wilt  have  been  paid  on  my  money? 

Answer:  16.98% 

The  formula  to  compute  the  interest  rate  is  as  follows: 

i = ( FV/PV  -1)  * C * 100 

This  formula  can  be  converted  from  a root  function  to  a 
power  function  by  using  the  following  formula: 

i = ({FV/PV)*1/n)  -i) ' c * ioo 


WHICH  TO  YOU  WANT;  (1}  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
? 2 

ENTER  N,  l,  PV,  FV,  COMPOUNDING 
? 72,  0,  100,  275,  12 

THE  INTEREST  RATE  “ 16.980 

DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
? YES 


BONDS 

The  second  area  of  the  computer  program  that  I shall 
discuss  is  that  of  bonds.  The  calculation  of  bond  values 
is  a most  useful  one,  and  the  program  in  this  area  will 
compute  the  price,  or  the  yield  to  maturity  of  a bond.  It  is 
assumed  the  bond  is  of  a $1000.00  face  value,  and 
coupon  payments  are  every  six  months. 

price:  The  price  of  a bond  is  the  present  value  of  ail  of 
its  remaining  interest  payments,  and  the  present  value 
of  its  terminal  value,  which  is  $1000,00.  The  discount 
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rate  used  to  calculate  this  lota!  present  value  should  be 
the  going  rate  for  similar  rated  bonds. 

Example:  What  is  the  price  of  a bond  that  has  a 
5.5%  coupon  rate,  which  will  mature  in  15  years, 
and  the  going  rate  on  similar  bonds  is  6.75%? 
Answer:  $883.23 


type  annuity,  f will  now  go  through  each  type  of  annuity 
starting  with  the  present  value  annuity. 

present  value  ANNUITY:  A present  value  annuity  is  most 
commonly  used  in  the  banking  industry.  A most  com- 
mon example  is  that  of  the  loan  on  a house  which  is 
almost  always  of  this  type.  The  cash  flow  on  this  type  of 
annuity  looks  as  follows: 


The  formula  used  to  calculate  the  price  of  the  bond  is: 


PRICE  = 

r#m  + iwi 

(1  QOO*Cr/2)l  + j (1  + i/C)  n(1 000)1 

[}  i/C  / 

J L J 

Money 

received 

T I I l T 


+ [ * l * 


end  of  loan 


Where:  i = the  discount  rate  as  a decimal  percent 

n = the  number  of  years  to  maturity  times  two 
Cr  = the  coupon  rate  on  the  bond 
********************* #***#****#**#***#***#* *####* 


WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
? 3 


Payments 

Example:  if  I borrow  $40,000.00  from  a bank  for 
twenty-five  years  at  9.75%  interest  with  monthly  pay- 
ments, what  will  those  payments  be  each  month? 
Answer:  $356.46 
The  formula  to  compute  this  is: 


ENTER  n OF  YEARS,  DISCOUNT  RATE,  COUPON  RATE,  PRICE 
? 15,  6.75,  5.5,  0 

THE  PRICE  OF  THE  BOND  = 883.230 

yield  to  maturity;  The  yield  to  maturity  is  the  yield  the 
bond  holder  will  realize  over  the  life  of  the  bond,  if  he 
buys  the  bond  at  a given  price,  and  holds  it  until  maturity. 
Example:  If  I pay  $905.00  for  a $1000  par  value 
bond  which  has  a semi-annual  coupon  payment  of 
8%  per  year,  and  it  will  mature  in  18  years,  what 
will  my  yield  to  maturity  be  for  the  bond? 

Answer:  9.0799999% 

The  formula  used  to  compute  this  is: 


WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
? 1 

ENTER  N,  I,  PMT,  PV,  FV(BALLOON),  COMPOUNDING,  TYPE 
? 300,  9.75,  0,  40000,  0T  12,  0 

THE  PAYMENT  AMOUNT  = 356.460 

DO  YOU  WANT  A LOAN  SCHEDULE  PRINTED  OUT 
7 NO 


PRICE  = I j 0 00Q'Cr/2)J  + jjl  + j/C)'n{l000)J 

There  is  no  formula  which  will  calculate  the  yield  to 
maturity,  so  the  i in  the  formula  must  be  guessed,  and 
guessed  again  until  an  interest  rate  that  is  used  will  get 
the  PRICE  within  a range  of  the  actual  price,  this  range  I 
used  as  a ± one  dollar. 


WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
? 3 

ENTER  # OF  YEARS,  DISCOUNT  RATE,  COUPON  RATE,  PRICE 
? 18,  0,  8,  905 

THE  YIELD  TO  MATURITY  = 0.0799999% 

DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
? YES 


ANNUITIES 

This  is  the  third  and  last  major  area  of  my  program, 
annuities  constitute  what  I believe  to  be  the  largest 
single  area  of  common  everyday  calculations.  An  annuity 
is  a constant  flow  of  payments  of  equal  value  that  are 
used  either  to  discharge  a debt,  or  to  build  a reserve  for 
a future  date.  Thus,  we  now  have  the  two  most  common 
types  of  annuities,  the  present  value  annuity,  and  the 
future  value  annuity.  In  both  of  these  types  of  annuities 
we  have  variations.  In  the  present  value  annuity  we  have 
two  variations  other  than  a normal  present  value  annuity. 
They  are  the  balloon  payment,  and  the  present  value  an- 
nuity due.  In  the  future  value  type  annuity  we  have  one 
other  type  and  that  is  the  future  value  annuity  due.  An 
annuity  due  is  an  annuity  where  the  regular  payment  oc- 
curs at  the  beginning  of  a period,  rather  than  at  the  end 
of  a period.  A balloon  payment  is  a payment  that  usually 
occurs  with  the  last  payment  on  a present  value  type  of 
annuity.  It  will  occur  with  an  early  payoff  of  a loan,  and  it 
may  be  present  in  an  annuity  due  type  of  present  value 


DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
? YES 

The  other  formulas  used  tn  this  present  value  annuity 
calculation  are  shown  here  with  a computer  run 
calculating  each  of  them,  using  the  above  example. 


(Note:  a rounding  error  caused  the  below  output  to  be 
slightly  off.) 


WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A [3}  BOND  CALCULATION 
? 1 

ENTER  N,  I,  PMT,  PV,  FV(BALLOON),  COMPOUNDING,  TYPE 
? 300,  9.75,  356.46,  0,  0,  12,  0 

THE  PRESENT  VALUE  OF  THIS  ANNUITY  = 40000.550 

DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
? YES 

n = 1n(1-(i/C/PV)/(FMT*(1  + i/C))) 

1n(1  + i/C) 


WHICH  DO  YOU  WANT:  (1)  AN  ANNUITY:  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
? 1 

ENTER  N,  I,  PMT,  PV,  FV(BALLOON),  COMPOUNDING,  TYPE 
? 0,  9,75,  356.46,  40000,  0,  12,  0 

THE  TOTAL  NUMBER  OF  PERIODS  = 300 

There  is  no  formula  that  will  solve  for  interest,  but 
rather  one  must  try  different  rates  until  the  present 
value  at  this  rate  actually  equals  the  amount  of  the  loan 
(present  value). 

*ifr*44#**#*4**  + #**+******  + #*************##**fr4*** 

WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 

OR  A (3)  BOND  CALCULATION 

? 1 
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ENTER  N.  I,  PMT,  PV,  FV{BALLOONJ,  COMPOUNDING,  TYPE 
? 300,  0r  356,46,  40000,  0:  12,  0 

THE  ANNUAL  INTEREST  = 9.75% 

Below  is  a printout  of  a loan  schedule  that  is 
generated  by  the  program.  You  can  print  out  the  entire 
loan  scheudle,  or  just  a portion  of  it. 


Canada  Boards  DO  Something 

sysfortis,  me,  J 

H!  ■ _ | CL24G0 

Real  Time  Clock 

,f  I S I * 1 ’I 

1 I 1 I I I H S98 — Kit  5135 — Assembled 


DO  YOU  WANT  A LOAN  SCHEDULE  PRINTED  OUT 
? YES 

ENTER  FIRST  AND  LAST  PAYMENT  NUMBER 
? 1,  12 

THE  PAYMENT  AMOUNT  = 356.480 
THE  PRINCIPAL  AMOUNT  = 40000 
THE  ANNUAL  INTEREST  RATE  = 9.75 
THE  TOTAL  NUMBER  OF  PAYMENTS  = 300 
THE  BALLOON  PAYMENT  = 0 


PMT  # 

PRINCIPAL 

INTEREST 

REM.  BAL 

TOT  1NT 

1 

31.460 

325 

39968.540 

325 

2 

31.720 

324.740 

39936.830 

649.740 

3 

31.970 

324.490 

39904.850 

974,230 

4 

32.230 

324.230 

39872.620 

1298.460 

5 

32.490 

323.970 

39840.120 

1622.420 

6 

32.760 

323.70 

39807.370 

1946.120 

7 

33.030 

323.430 

39774.340 

2269.560 

6 

33.290 

323.170 

39741.050 

2592.730 

9 

33.560 

322.90 

39707.480 

2915.620 

10 

33.840 

322.620 

39573.650 

3238.240 

It 

34.110 

322.350 

39639.540 

3560.590 

12 

34.390 

322.070 

39605.150 

3882.660 

DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
? YES 

balloon:  Another  common  type  of  the  present  value 
annuity  is  that  of  the  annuity  with  a balloon  payment. 
This  usually  occurs  when  you  desire  lower  payments, 
but  agree  to  pay  off  the  loan  early.  An  example  would  be 
to  schedule  a loan  for  say  thirty  years,  but  agree  to  pay 
off  the  loan  after  twenty-five  years.  To  compute  the 
amount  of  the  balloon  payment  is  very  easy.  The  balloon 
payment  is  defined  as  the  remaining  balance  at  the  time 
the  balloon  is  paid  off.  The  formula  to  be  used  is: 

BALLOON  = PMT  * fl-(1  + i/C)fttnl] 

L ifC  J 

Where  n.=  total  number  of  payments 

k = total  number  of  payments  made  at  the  time 
of  the  balloon  payment 

The  cash  flows  for  this  type  of  annuity  would  look  as 
follows: 


Balloon  payment 

Payments 

*-#*■**  * + ******  + ***■*  ******  ****-*****  * * * * * ********** 

WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY:  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
? 1 

ENTER  N.  I,  PMT,  PV.  FV(BALLOON),  COMPOUNDING,  TYPE 
? 300.  9.75,  340,  40000,  0,  12,  0 

THE  BALLOON  PAYMENT  = 20925.180 

present  value  annuity  due:  The  next  type  of  annuity 
that  I shall  discuss  is  that  of  the  present  value  annuity 
due.  This  as  you  recall  is  the  payments  at  the  beginning 
of  a period.  ! will  limit  my  discussion  here  because  it  is 
so  similar  to  that  of  the  previous  type.  I will  lay  out  what 
the  cash  flows  should  look  like,  the  formula,  and  the 
computer  runs  relating  to  the  example  below. 


if  your  system  needs  to  know  what  time  it  is,  our  CL2400  is 
the  board  for  you.  The  present  time  in  hours,  minutes,  and 
seconds  is  always  available  for  input,  and  is  continuously 
updated  by  the  highly  accurate  60  Hz  power  line  frequency. 
Need  periodic  interrupts?  The  CL2400  can  do  that,  toe,  at  any 
of  6 rates.  Reference  manual  with  BASIC  and  assembly 
language  software  examples  included. 

^ PC3200 

\ Power  Control  System 

j*. 

qgf  PC3232  S299— Kit  S360— Assm. 

7 PC321B  S189— Kit  S240 — Assm. 

PC3202  539.50 — Kit  S52— Assm. 

If  your  system  needs  on/off  controt  of  fights,  motors, 
appliances,  etc.,  our  PC3200  System  components  are  tor 
you.  Control  boards  allow  one  I/O  port  to  control  32  (PC3232) 
or  16  (PC3216)  external  Power  Control  Units,  such  as  the 
PC3202  which  controls  120  VAC  loads  to  400  Watts.  Optically 
isolated,  low  voltage,  current-limited  control  lines  are 
standard  in  this  growing  product  line. 

nanaria  P.O.Box  sis 

systems, ~r.T  La  Canada,  CA  91011 

/formerly  comptek)  (213)  790-7957 


• >.*  > »* 


CIRCLE  INQUIRY  NO.  4 


REAL  TIME  CLOCK 
FOR  S-100  BUS 

1 MHZ  CRYSTAL  OSCILLATOR 

TWO  INDEPENDENT  INTERRUPTS 

ONE  INTERRUPT  USES  16  BIT  COUNTER 

IN  10  USEC  STEPS 

OTHER  INTERRUPT  IS  IN  DECADE 

STEPS  FROM  100  USEC  TO  10  SEC 

BOTH  SOFTWARE  PROGRAMMABLE 

BOARD  CAN  BE  SELECTED  BY  128  DEVICE  CODE  PAIRS 

COMPLETE  DOCUMENTATION  INCLUDES  SOFTWARE 

TO  DISPLAY  TIME  OF  DAY 

DOUBLE  SIDED  SOLDER  MASK 

SILK  SCREEN  PARTS  LAYOUT 

$30.  BARE  $199.  KIT 
$229.  ASSEMBLED  AND  TESTED 

DEALER  INQUIRIES  INVITED  UNIVERSITY  DISCOUNTS  AVAILABLE 
wm/l/,  ,M  WAMECO  INC 

” ///L  /rtc.  3107  LANEV1EW  DRIVE  SAN  JOSE  CA.  9:5132 


'I 


CIRCLE  INQUIRY  NO.  47 
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INTERFACE  AGE  51 


tms  2716 


PRAMMER  III 

by  xybek 

The  Ultimate  EPROM  Memory  Board 
For  Your  SI  00-Bus  Computer 

+ Accommodates  from  1 k to  30k  of  the  abc^e  EPROMS,  In 
any  combination,  each  addressable  on  any  ik  (2k  for 
2716)  boundary  within  the  board's  32k  address  space 

* Ik  of  scratch-pad  RAM. 

* On-board  programming  for  alt  three  EPROM  types. 

* Tri-state  buffers  on  all  address  and  data  lines. 

+ Empty  EPROM  sockets  do  not  require  address  space. 

* Assembled,  tesled.  ready  to  run  — only  $369,50 

xybek  . P.0.Box4925  . Stanford, CA94305 

Telephone:  (408)  296-8188 


CIRCLE  INQUIRY  NO.  50 


MPI 

QUALITY  CONTROL  TEST 

KEYBOARD  TEST  ?W  BAUD  R$232  SERIAL  PORT 
KEYBOARD  TEST  m BAUD  CURRENT  LOOP 
ON  LINE  TEST  BflUO  RS232  SERIAL  FWT 


Need  Hard  Copy? 

TRY  OUR  SOFT  PRICES 

$425 

Complele  standalone  40  column  impact  dol  matrix  printer  w<(h  a 64 
character  ASCII  set.  Includes  power  supply,  casework  and  interface 
electronics  for  connection  to  a mini  micro  processor  parallel  port 
Serial  interlace  versions  for  RS232  current  loop  applications  start  at 
$575  in  single  quantity 


SEND  FOR  FREE  LITERATURE 


Ampi 


Box  22101 

Salt  Lake  City, Utah  84122 
(001)  364-2411 


CIRCLE  INQUIRY  NO.  33 

52  INTERFACE  AGE 


Amount 

received 

TTTTT" TT 

Payments 


I end  of  loan 


Example:  If  I borrow  $35,000  at  9.5%  interest  with 
monthly  payments  for  thirty  years,  what  will  my 
payments  be  under  an  annuity  due  type  of  loan? 


PMT  = (PV/(1  + i/C))* 


i/C 

1-(1  + i/C) n 


t**+**+^ 


********* 


WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 

? 1 

ENTER  N,  lh  PMT,  PV,  FV(BALLOON),  COMPOUNDING,  TYPE 

? 360,  9.25,  35000 

?360,  9,25,  0,  35000,  0,  12,  1 

THE  PAYMENT  AMOUNT  = 285.730 

DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
? YES 

n = 1n(i/C*(FV/(PMT*(1  + i/C)})+ ) 

1n(1  + i/C) 

+ + + + + + S’*  * * * * *****  *****  *** 

WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
7 1 

ENTER  N,  I,  PMT,  PV,  FV( BALLOON),  COMPOUNDING,  TYPE 
?0,  9.25,  285.73,  35000,  0,  12,  1 

THE  TOTAL  NUMBER  OF  PERIODS  = 360 

The  same  holds  true  here  again  for  calculating  the  in- 
terest rate,  it  is  merely  the  process  of  trial  and  error  until 
the  present  value  equals  the  loan  amount. 

t************************************************ 

WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
? 1 

ENTER  N,  I,  PMT,  PV,  FV(BAILOON),  COMPOUNDING,  TYPE 
? 360,  0,  285.73,  35000,  0,  12,  1 
THE  ANNUAL  INTEREST  = 9.25% 


DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
? YES 


PV=; 


******  4 


1(1  + i/C}-" 
i/C 


************ 


'PMT*(1  + i/C) 


* ******** 


************* 


WHICH  DO  YOU  WANT;  (1 ) AN  AN  N UITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
? B 
?1 

ENTER  N,  I,  PMT,  PV,  FV(BALLOON),  COMPOUNDING,  TYPE 
7 360, 9.25,  285.73, 0, 0, 12, 1 

THE  PRESENT  VALUE  OF  THIS  ANNUITY  - 34999.520 


BALLOON  = [1.(1  + i/C)Ml  *PMT*(1  + i/C) 

L i/C  J 

************************************************ 

WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
?1 

ENTER  N,  I,  PMT,  PV,  FV(BALLOON),  COMPOUNDING,  TYPE 
7 360.9.25,280, 35000,0,12,1 

THE  BALLOON  PAYMENT  = 11145.630 

DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
7 YES 

future  VALUE  annuity:  The  final  area  that  I shall  go  Into 
is  that  of  a future  value  annuity,  of  which  there  are  two 
types,  the  normal  future  value  annuity,  and  the  annuity 
due.  A future  value  annuity  is  the  regular  payments  of  a 
constant  amount  into  an  interest  bearing  account,  for 
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the  purpose  of  accumulating  a future  sum  at  the  end  of 
the  payments.  The  most  common  use  of  this  is  the 
whole  life  insurance  policy,  where  with  each  payment 
you  are  building  up  its  cash  value.  The  cash  flows  on 
thistypeof  an  annuity  look  like: 


1 r~f  J f f I 1 T 


Future 

Value 


Payments 

The  formula  used  to  find  the  payment  is: 

PMT  = FV*  T i/C  1 

j_(1  + i/C)n-lJ 

Example:  If  I wish  to  accumulate  a future  value  of 
$200,000  in  a bank  account  which  pays  6.5%  interest, 
and  will  make  monthly  payments  for  forty  years, 
what  will  my  month  ly  payments  be? 

Answer:  $87.58 

**«*•»•»*. ****************  ..I,*............**.*.. 


WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;(2)  A LUMPSUM 
OFI A (3>  BOND  CALCULATION 
71 

ENTER  N,  I,  PMT.  PV,  FV(BALLOON), COMPOUNDING,  TYPE 

7480,6.5,0. 0.20000, 12,0 

THE  PAYMENT  A MOUNT  = 87.580 


n = 1n(i/C*(FV/PMT)  + 1} 
1n(1  + i/C) 


************************************************ 


WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMPSUM 
OR  A (3)  BO  N 0 CALCU  LATION 
71 

ENTER  N,l,  PMT,  PV,  FV(BALLOON),  COMPOUNDING,  TYPE 
70,6.5,87.58,0.20000,12.0 

THE  TOTAL  NUMBER  OF  PERIODS  = 480 


FV  = f (1  + i/C)n-1  ~|  *PMT 


# + *#**■***■*#■*****■*#**+■#*****•  *■»*■#*■*#  *»*■****  ***■+*#■* 

WH ICH  DO  YOU  W ANT;  (1 ) AN  A N N U1TY;  (2)  A LU M P SUM 
OR  A (3)  SON  D C ALCU  LATIO  N 
?1 

ENTER  N.  I,  PMT.  PV.  FVfBALLOON).  COMPOUNDING.  TYPE 

7480.6.5.87.58.0. 1.12.0 

THE  FUTURE  VALUE  OFTHIS  ANNUITY  = 199997.64 

DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
? YES 

Again  here  as  with  the  present  value  type  annuity 
there  is  no  formula  to  compute  the  interest  rate,  but  we 
must  go  through  trial  and  error  and  find  the  interest  rate 
which  makes  or  calculated  future  value  equal  to  or 
desired  future  value. 

**********.******.+***#*•**#*■****».*.•*.«•*•*•* 

WH  ICH  DO  YOU  W ANT:  (1 ) A N A N N UITY;  (2)  A LU  M P SUM 
OR  A (3)  BO  N O CA  LCU  LATION 
71 

ENTER  N,  I,  PMT,  PV.  FV(BALLOON),  COMPOUNDING,  TYPE 

7480.0. 87.58.0.20000.12.0 

THE  ANNUAL  INTEREST  = 6.5% 

DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
7 YES 

future  value:  This  is  our  last  variation  of  the  future 
value  type  annuity.  It  is  called  the  annuity  due  type 
future  value  annuity,  and  as  I said  before,  it  is  simply  the 
payments  occurring  at  the  beginning  of  a period.  Below 
are  the  formulas  and  a picture  of  how  the  cash  flows 
should  look. 
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The  KIM  to  S-100  bus 
Interface/Motherboard 

• Combines  the  power  of  the  6502  with  the  flexibility  of 

the  S-100  bus 

* Attaches  to  any  unmodified  KIM 

• Complete  interface  logic  and  fully  buffered  motherboard 

in  one  unit 

* On-board  regulation  of  power  for  KIM 

* Eight  slots  of  S-100  compatibility  for  additional  RAM. 
Video  and  I/O  boards,  PROM  Programmers.  Speech 
processors . , 

• Includes  all  parts,  sockets  lorlCs.  one  100  pin  connector, 

and  full  Assembly /Operating  documentation 

♦ Kif  $125,  Assembled  $165 

♦ All  units  shipped  from  stock 


FORETHOUGHT  PRODUCTS 


P.O.  Box  386-E 
Coburg,  OR  97401 


CIRCLE  INQUIRY  NO.  21 


DUILD  YOUR  OWN 
VIDEO  TERMINAL  FOR 
195  "PLUS"* 


• Serial  ASCII  or  BAUDOT  * 16  lines  X 64  characters 


• Full  X-Y  Cursor  control  • 51 00  Comparability 

• 128  Characters,  including  m Ho  Supporting  Software 

upper  and  lower  case  required 

* The  SCT-100  Single  Card  Terminal  interfaces  directly  to  any 
computer  or  modem  having  serial  ASCII  or  BAUDOT  capability. 
It  requires  only  the  addition  of  a standard  ASCII  keyboard*  and  a 
TV  monitor.  It  is  available  as  a partial  kit  for  $95.00  including 
the  PC  board,  character  generator  ROM,  and  the  38?0  micro- 
computer. The  complete  SCT-100  kit  is  $155.00  ($185-00 
prewired  & tested). 

To  order,  call  or  write  today.  MC,  BAC  Accepted. 

XTTBX  CORF*  P.O.  Box  #20887,  Dallas,  Texas,  75220 
Phone  (214)  620-2993 


CIRCLE  INQUIRY  NO.  49 

INTERFACE  AGE  53 


Future 

Value 


16K  RAM 

FULLY  STATIC 


$450 


INTRODUCTORY 
KIT  PRICE 


10  SLOT  TABLE  TOP 
MICROCOMPUTERS 
TT -8080  KIT  $440 

SYSTEM  W/16K  & I/O 
TT-8080-S  KIT  $1050 

10-SLOT  MAIN  FRAME 
TT’10  KIT  $325 


CARD  CAGE  & 
MOTHER  BOARD 
EOT- 100  KIT  $100 
CCMB-10  KIT  $75 
WITH  CONNECTORS 
& GUIDES 

ECT-100'F  KIT  $200 
CGMB-10-F  KIT  $125 


CPU’S,  MEMORY 
MOTHER  BOARDS 
PROTOTYPING  BOARDS 
EXTENDER  CARDS 
POWER  SUPPLIES 
DEALER  INQUIRIES  INVITED  SHIPPING  EXTRA 

ELECTRONIC  CONTROL  TECHNOLOGY 

FACTORY  ADDRESS  MAILING  ADDRESS 

763  Ramsey  Avenue  P-O.  Box  6 

Hillside,  NJ  07205  Union,  NJ  07083 


(201)  686-8080 


CIRCLE  INQUIRY  NO.  17 


New  UVS-11E 
EPROM  Erasing  System 


Performance  and  Reliability 


Now  available  ...  the  newest  member  of  UVP's  growing 
family  of  quality  EPROM  Erasing  Lamps.  The  UVS-1  IE 
Short  Wave  UV  Lamp  was  designed  specifically  for  the  small 
systems  user  and  computer  hobbyist,  It’s  compact, 
easy-to-use,  and  will  erase  up  to  4 chips  at  one  time.  It  even 
features  a special  safety  interlock  system  for  complete  safety, 

This  is  the  first  UV  erasing  system  to  offer  simple  operation 
and  foolproof  safety  features  at  an  affordable  price.  Like  all 
UVP  products,  the  UVS-1  IE  is  quality -built  and  backed  by 
45  years  of  UV  technology. 

Order  now  from  your  local  authorized  UVP  stocking  dealer. 
Or  write  today  for  more  information  and  name  of  nearest 
dealer. 

ULTRA  VIOLET  PRODUCTS,  INC.  ft  ft 

5100  Wafnul  Grove  Avenue.  San  Gabriel,  GA  91778  USA 

CIRCLE  INQUIRY  NO.  46 

54  INTERFACE  AGE 


PAYMENTS 


PMT  = 


i/C 


_ (i  + i/c}n’i 


*(FV/(1  + i/C» 


Example:  If  1 wish  to  have  $150,000  in  the  future, 
and  I agree  to  deposit  at  the  beginning  of  each 
month  a payment  which  will  earn  7.75%  interest  for 
tu/enty-four  years,  what  will  my  monthly  payments 
be? 

Answer:  $17873 


i**  **************** 


******** 


WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 

?1 

ENTER  N,  I,  PMT,  PV,  FV(BALLQON),  COMPOUNDING,  TYPE 
7 288,7.75,0,0, 150000,12,1 

THE  PAYMENT  AMOUNT  * 178.730 

DO  YOU  WISH  TO  MAKE  ANOTHER  RUN 
? YES 

n = 1n(i/C*(FV/(l  + i/C))  + 1) 

1 n(1  + i/C) 


WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMPSUM 
OR  A (3)  BOND  CALCULATION 
?t 

ENTER  N,  I,  PMT,  PV,  FV{BALLQON),  COMPOUNDING.  TYPE 
? 0,  7.75, 1 78,73, 0,150000,12.1 

THE  TOTAL  NUMBER  OF  PERIODS  = 288 


FV  = 


i/C)M  1 
i/C  J 


* PMT*(1  + i/C) 


************* 


WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A (3)  BOND  CALCULATION 
?1 

ENTER  N,  I,  PMTr  PV,  FV(BALLQQN},  COMPOUNDING,  TYPE 
? 288, 7.75, 178.73, 0, 1, 12,1 

THE  FUTURE  VALUE  OFTHIS  ANNUITY  = 150000.17 


interest:  As  before  the  interest  rate  cannot  be  calcu- 
lated other  than  to  use  a method  of  trial  and  error  We 
must  find  the  interest  rate  which  will  make  the  future 
value  equal  to  the  desired  value. 

+ *******************************************■+#** 

WHICH  DO  YOU  WANT;  (1)  AN  ANNUITY;  (2)  A LUMP  SUM 
OR  A {3)  BOND  CALCULATION 
?1 

ENTER  N,  I,  PMT,  PV,  FV(BALtOON),  COMPOUNDING,  TYPE 
? 288,0,178,73, 0,150000,  12,  1 

THE  ANNUAL  INTEREST  = 7.75% 


In  summary  I feel  that  this  is  a useful  program  for 
those  of  us  that  work  in  financially  related  fields,  or  for 
homeowners.  This  program  was  run  on  the  Univac  1108 
at  the  University  of  Utah,  which  has  a very  extended 
BASIC.  I have  tried  to  keep  the  memory  size  require- 
ments down  and  use  BASIC  commands  that  would  allow 
any  microcomputer  with  8K  BASIC  to  run  it.  □ 
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PROGRAM  LISTING 


100  rtfc  THIS  PROGRAM  WRITTEN  BT  PfcTEh  ft-  BUhhE 

10  5 RtM  732  SOUTH  4 Th  EAST  ✓ APT.  ]0  y SALT  LA*E  CllY.  UTAH  8*ilU 

HO  AFH  COmiGhT  PETER  It-  BUHkF  — APRIL  30,  19  7? 

ItO  PRINT '1HJ5  PROGRAM  WILL  COMPUTE  THE  FOLLOWING*  * 

130  PRINT1  d J AN  ANNUITY  - - EITHER  A FUTURE  VALUE  OH  * 

1^0  PRINT  1 A PRESENT  VALUE  AlliU  SOLVE  FORI  THE  PAYMENT  1 

150  PRINT-  Thf  INTEREST  HAIL,  THE  NUMBER  OF  PERIODS,  TKE* 

160  PRINT'  PRESENT  Ofl  Fiji  UH  E VALUE  , THE  HBALL0QN  PAYMENI ' 

170  PRINT f ON  A LOAN*  PRINT  A LOAN  SCHEDULE  Ip  LL5JHED  AND 

FPJffl*  ,T  fcILL  SOLVE  PROBLEM  WHERE  THE  PAYMENTS  * 

iyo  t n i nt r nre  received  in  advance' 

BJO  PRINT 

£10  PRINT'  *23  A LUMP  5UK  - - WILL  SOLVE  FOR  I HE  FUTURE  VALUE 1 

£2°  Hi  JNf  Iht  PRESENT  VALUE,  THE  INTEREST  RATE  Of.  1 KE f 

£30  FhJtfl  1 NUMBER  Of  PERIODS' 

E4Q  PRINT 

BSO  PRINT  ClJ  FUNDS  - - WILL  SOLVE  FOH  THE  PRICE  OF  A BOND,  ■ 

HD  PRINT1  OR  SOLVE  FOR  ThE  YIELD  TO  HA7  U H 1 1 Y OF  A BONO' 

£70  PRINT  'THE  FOLLOW  I NL  NOTATION  1 5 USED  T 
*60  PRINT 'N  + I HE  ACTUAL  NuM&Lk  OF  PERIODS " 

£V0  PhlNI  1 PMT*  THE  E PAYMENT  PER  f-fcRJOLi’ 

300  PRINT  1 1 ■ THE  ANNUAL  INTEREST  RATE  AS  A PERCENT  d + E.  Bl-bl* 

310  PRINT  'PV  = THE  PRESENT  VALUE ' 

***>  PRINT  'FvfPALLDQNM  THE  FUTURE  VALUE  Oh  BALLOON  PAYMENT  " 

£+0  PRINT  'IF  YOU  Aht  SOLVING  FOR  A FUTURE  VALUE  ENTER  A 111  IN  FOR  RV  1 
PRINT  "COH-POUNU  INC-*  lhF  HUMBER  OF  TIMES  COMPOUNDED  PER  YEAH' 

350  PRINT  'MfPf*  TYpp  0 F ANNUITY  --  ENTER  A (0)  FOH  A NORMAL  ANNO! TY, ANU 1 
360  PRINT 'A  Ml  FOR  AN  ANNUITY  LUt  f PAYMENT  S ARE  AT  THE  BEGINNING  OF' 

3711  PRINT'  APERIODIC 

J60  PRINT 
3Y0  PRINT 
'00  PhlNI 

A!  o ♦ 

tf-n  f OP  EUM  TO  3 RliJMl 

43G  tEdM'VhlLh  LO  YOU  WANT  I M 1 AW  ANNUITY  j Oil  A LUMP  SUM  1 
mu  PRINT  T0h  131  A FOWL  CALCULATION' 

450  RMKh=>US<V+U 
<*»  INPUT  RI 
470  EOh  1*1  TO  3 PRINT 

660  IF  Kid  THFN  SlO 

*tD  IF  RM2  TRIM  £3  70 

500  IF  HM3  THFN  2460 

SIO  PRINT 
5fcO  PRINT 

530  PRINT  'ENTER  Si,  I , PMT , pVi  FV I BALLOON  > 'COMPOUND  3 NO,TYPE  * 

540  INPUT  A*h,0,b-  MC5M3 
smj  ca-ii 
5MI  C4=f 
570  CMC 
sao  C3-0 
£90  C6  + E 

too  DFF  FNAIKJ-INTfJlHOO+.SJ/lOO 

filO  DFF  FNBIXj Y*JMINH  M + £y  C 5/ I DO  > + + f - Y *C  5 MX+ 1 00* .5)y | 00 
6£0  OFF  FlMCfX,  Y,  KMJNTff  I + E>C5y  J OO  3 **<  Y +C5  J +M 1 0U  + . SM  10u 
630  OFF  FNC  f X,  Y,  El  - IftlT  t I tR/  Y M+  t I i U*CS  3 > - \ I •!  U000+C5+  . 5 U 1 Uu 
640  OFF  FNF  IH#  YPEMINTt  ILEJLIJh^Y  3 J>  fLOt  O ULfU/tSJ  3*  ■ 5> 

650  IF  MO  ASH  KX+1  IREN  E-t> M + B/ 1 00*05 J 

660  JF  HKd  AND  U+0  AND  B*0  THLN  U-D^  ( I +B^  1 OO^LSI 

670  PRINT 

»0  PRINT 

GSO  St* 

mo  Rpp 

7)0  PRINT 

720  PRINT 

730  BFHCONVFRTlWt  INTFEST  AND  PERIODS  TO  THE  ACTUAL  PLnlULS 
740  HEM  PHD  THE  ACTUAL  I NT  hi  £7  Pfcji  PERIOD 
750  Rl-M 

760  IF  P>&  THEN  P-B/CS 

T70  fi  Eft  TFST  TO  5tt  IF  INTEREST  IS  THE  DESJHtD  OUTPUT 

tan  IF  B*0  then  iaao 
79 □ IF  C6-1  THfcW  1 3B0 
H10  EO  TO  990 
AID  AMO 

ffiQ  Rftt  SETTING  FLAG  ?A3  IF  THE  P,V,=0 
K)G  IF  D-0  THEN  AMI 

B40  RFM  CONVERTING  THF  1 NTEI.FST  RATE  TO  A DECIMAL 
hSO  K9=FL**0I 
(*□  X7-X9+) 

B7D  IF  A=t)  Tht  N XH- 1 
HhO  IF  fl-fl  THEN  910 

S90  RErt  X*l*  3 + TRF  DLGIMAL  INtthESI  TO  IHt  -NiR  POWth 

900  Xh*X7** IA--1 3 

910  >f^XQ*P 

900  X4*  I 

930  X-C/X9 

940  IF  AMI  THIN  H3»fX--I  t 
950  IF  AMI  THEN  9 70 
960  X3-X 

970  x>rC/x9)*ri’XH3 
9SG  BE  TURN 

»0  HEM  SFCTlON  TO  SOLVE  FOH  PFRIODS 

1000  IF  A*0  IhFN  IO20 

ID  10  GO  TO  1090 

10RQ  GOO UR  BIO 

1030  K>=rF-X3>/<h-X3> 

1040  IF  *<0  THEN  JliX*  f - J 3 
I0SO  TF  X7<0  THEN  X7-X7*l-H 
1060  AoLOL-tX  >/LOF<  X7? 

1070  PRINT "THE  TOTAL  NUMBER  OF  rERJODS  « 1 i J NT TA * . S I 
10SO  00  TO  IBRD 

1090  Rtft  SPOT  JON  TO  SOLVE  FOR  PAYMENT 

1100  1 F C-D  THEN  1 IRO 

HID  GO  TO  1JS0 

J I ED  C-l 

1130  COSUB  R1Q 

1140  C"U/X!*(lj'Xl  ) 

1 1 SO  C-ABSIO 

1 1 60  PRINT  rTH£  PAYMENT  AMOUNT  - ’IFNAtC) 

3170  GO  TO  1HD0 

JJH0  PFM  S F L 1 ION  10  S0LVS  FOR  PH  f SENT  VALUE 
1 1 VO  IF  1^0  1 HtN  I P 1 0 
I £00  GO  TO  1000 
Ifcio  GUSUO  K|0 
IPEtl  P-X^M 

1P30  IF  HR=I  THr N L=t ♦ t]  *&/ \ 00  1 

IS40  IF  C9*l  THFH  PRINT +THF  PRICE  OF  1 HE  BUND  = "IFWAiUl 
1U50  IF  C9=i  YhPM  I £70 

IF  60  PRINT  'TPF  PhFSFWT  VALUF  OF  THIS  ANNUNlTY  ^ 1 1 FTJfl  I St  I 

ISfTO  GO  10  >S£0 
Ik pq  print 
stvo  Hi: f NT 

1300  IIP  5FCY10H  7U  VOLVF  F0h  BALLOON  PAYMENT 
1310  S th  nil  TO  SF.E  IF  ALL  NECESS4HY  COMPONENTS  Aht  IHkht 
liKt]  hFM  THAT  ARE  NFCRSSARY  TO  SOLVE  FOR  BALL0NH  PAYMENT 
1330  IF  CMO  OR  U4*Qi  OF  CS^O  THEN  USSO 

1340  G&5US  BIO  


1350  Fift  XI'XtS 

1360  IF  Hifel  THtM  p*E*(  l+R/100  3 
1370  MhB5M> 

1360  IF  C6^l  ThtN  PRINT 'THE  FUTURE  VALUE  UF  THIS  ANNUNlTY  * *iPfiA(El 
1390  IF  C6=H  THEN  1410 

1400  PR  INI  "INF  BALLOON  PAYMENT  ’ "IFNAYEI 
1410  00  T0  MEO 

14KB  HFH  SECTION  TO  SOLVE  FOR  TkE  J MEREST  RATE 
1430  PPM  SETS  1NI1AL  INTEREST  TO  I 51 
I A AO  P=  I £i*C5 

1450  IP  ftfis:  l*Q  THEN  U-U-C 

5460  I ¥ KS«I  ANI-  G>0  TH&N  A=A-I 

14  70  IF  K£d  AND  E>0  THEN  E*E+C 

I4H0  IF  HS-I  AWL  * *0  IREN  AbA+1 

1490  LH^P 
1500  PFM 

1510  RFP  FINDS  PHtStNT  VALUE  OF  ALL  PAYMENTS 
15X0  V*r  l-d  tR/  |Q0J**-A  >y  IBf  I 00  I *C 
1530  PI-0 
1540  hih 

1550  11 FM  TEST  T0  SEE  IF  THERt  IS  A BALLOON  PAYMENT 
1560  FF  E-0  THEN  I 59U 

1510  HEW  FINDING  PRESENT  VALUE  OF  THE  BALLOON  PAYMENT 
•LISTNH  I570  + 

lAlu  HFP  HWtilNC-  PRESENT  VALUE  OF  THE  BALLOON  PAYMENT 

lifcO  Ml -I  M|1yJ00Mt-A*E 

I5VO  PR-r+M 

1600  i-FP 

It  10  tifcK 

If 50  PFP  TEST  TO  SFF  IF  LOAN  AMOUNT  - PV  IS  WITHIN 

1630  hlh  AN  ACCFPTAnLF  RANGE 

1640  FF  hidd  AWL  fc*0  ThfN  U*=PR-PI 

ff50  IF  rtK*I  AND  F*P  T RENpR^P  [ 

r F wp«*i  ANY1  t^0  AM b GR-U  THEW  D»Ph-PI 
1(70  IF  nfc*>!  f-NL  F*0  PMV  C£“0  1 HfcN  py«pi 
ECP0  IF  L-P2^i  ThtN  1150 
1690  FF  S-PS+-1  ThtN  I 75U 

1700  IF  THFN  PR  1 NT  " TRE  Y 1 ELL  10  KATUhllY  * ' J FNA f B*CS  1 i * J' 

171(1  IE  C9^|  THEN  1730 

1TPU  PFJ NT  'THE  ANNUAL  INTEREST  * ' : ENA t B*C5 ? J 1 %' 

113U  GO  TO  J5XU 

L74C  RFN  LOWBtp  ITERFSl  RATE  FOR  fiNOTRf^  1 llUifll  ION 

17  50  P“E'-f  tC-F£  MDl  + H 

1760  HEh^I 

1170  Ch  TO  I 500 

1760  hErt  RAISES  EN1EME5T  RATE  FOH  ANOTHER  iTTLhATiON 

1790  REM 

>HO0  nth 

1610  REM 

I6K0  PRINT 

1630  PRINT 

1040  IF  RM3  Oh  HK=1  OR  CS-0  THEN  ££50 

I650  PRINT 'DO  YOU  WANT  A LOAN  SCHEDULE  Phi  NILS  OUT  ' 

IH6D  INPUT  P* 

JH7U  IF  Pt-'N0'  THEN  KhBU 
IHRO  PRINT 
1690  PRINT 
1900  PRINT 

19  3 0 PRINT  'FNTPH  FIRST  ANI>  LAST  PAYMENT  NUMBER' 

I9K0  INPUT  0l,GK 
1930  PRINT 

I940  PRINT  'THE  PAYMENT  AE10UWI  > ' 1 FNA  t U » 

1950  PRINT  "THE  PRINCIPAL  AMOUNT  = * I PNAt D I 
I960  PRINT  "THE  ANNUAL  I NT  RK5T  RAT  t ■ "IF  NA  ( B*C5) 

19  70  PRINT 'THE  TO  PAL  NUMB  EH  QF  PAYWEWTS  ^ 'J1W1  tA  I 
>980  PRINT  'THE  BALLOON  PAYMENT  ■ "yf'NA  (El 
1990  PRINT 
2000  PRINT 

aoio  PRINT  "PHT  # 'PR  INCIFAL' , ' INTHEST  ■,  "6E*.  PAL,  "-’TUlr  INT  ' 

30 £0  PRINT 
3130  OMC 
EY340  03=03=05-0 
04*C 

3060  FOH  Ml  TO  400 

3070  RFM  TESTING  TO  SEE  IF  THERE  IS  A BALLOON  PA Y htWT 
£080  It  I *>A  THEN  K1HU 
2090  It  £ = 0 TKtN  3 160 
2100  0 MG 

KtlO  hfM  03*REH  BALANCE  % IHES  THE  ITF.HE5T  RATE 
21  K0  03  = 04*  ( 0/  1 00  I 
2130  02=04 
£|  40  0*1  = 0 

K150  O5-05+O3 
21  60  A 8=1  . J 
E17E3  GO  TO  ER3D 
2160  BMC 

2190  03-04  + ( p/  I 00  I 
?K00  0R+C-N3 
££(10  04+04-02 
££20  0 5=05+03 

^30  IF  l+OI  Oh  l>PB  TKFW  22 70 
££40  PRINT 

££50  PRINT  I , FNfl  r02MFNA(02i,  FNA  r04J,FNA(051 

£E60  IF  A 8=  I * I THFN  I-400 

2270  NtJH  I 

2£bO  PRINT 

££V  0 PRINT 

2300  PRINT 

2310  PRINT  'DO  YNLT  WISH  TO  M AHE  ANOTHER  hbW 

2320  INPUT  Y1 

£330  IF  Y1='N0P  ThtN  25*0 

2340  PRINT 

23  50  PtilNP 

2360  GO  TO  410 

2310  PR  1 NT  "ENTER  N,  I , PV,  FW COMPOUND  NC  1 
E380  INPUT  G*H-IiJ,C5 
2190  09 cyC 5 

B4O0  FOR  £b-l  TO  2 PRINT 

SAID  EF  G+0  THEN  PRINT 'THE  MUNBEB  OF  PERIODS  ■ 'MNEfUd^hJ 
3420  IF  H-0  THEN  PRINT  'Thfc.  INTEREST  HATE  - ' J FND  < U , I - L 1 
2*30  IF  1=0  TH  f N PRINT 'THE  PRESENT  VALUF  “ 'IFNBfJyC-Hl 
3440  IF  J-0  THEN  PRINT  "THE  FuTURF  VALUE  - 'JFNCTMC-hl 
£450  00  TO  2260 

B460  PRINT  ' ENT  EH  * OF  Y FAhS  * 0 I 5CUUN1  HAT  t,  CUPON  RATE  , Ph  I C £ ' 

0470  INPUT  A,  P*  C - D 

040Q  0*0/  1 DP*  1000/2 

2490  C 5“P 

2500  C9-I 

25  I 0 A=A  + 0 5 

2520  E^IOOO 

2530  00  TO  5 SO 

ES40  FOR  Ml  TO  3 PRINT 

2550  PFLIH7'  PRnOHAM  5T0Ptl>‘ 

3560  FOF  Ml  TO  4 PR  f Kl 

£570  ENR 
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Development  System  for  the 
16- Bit  PACE  microprocessor 

By  Phil  Roybal 

National  Semiconductor  Corporation,  Santa  Clara,  CA 


As  the  personal  computer  market  has  bloomed,  there 
has  recently  been  an  awakening  of  interest  in  16-bit 
microprocessors.  Most  16-bit  fans  will  tell  you  that  they 
chose  their  particular  processor  because  its  perform- 
ance, minicomputer-like  architecture,  and  powerful  in- 
struction set  allowed  them  to  quickly  and  easily  run 
high-level  languages  or  handle  number-crunching  prob- 
lems. And  those  are  very  good  reasons  indeed. 

Unfortunately,  while  many  factors  favor  a wider  word 
length  than  today’s  8-bit  standard  for  home  computers, 
one  factor  has  tended  to  dominate  the  market:  the  cost 
of  a system  to  run  that  “minicomputer-on-a-chip.”  A 
quick  glance  around  the  marketplace  reveals  that  the 
two  or  three  manufacturers  presently  offering  the  16-bit 
products  are  asking  about  twice  the  price  of  an  equiva- 
lent system  built  around  a Z80, 

into  this  relative  vacuum,  National  Semiconductor 
has  introduced  a Low  Cost  Development  System  {LCDS) 
for  its  16-bit  PACE  microprocessor  (Photo  1).  This  indus- 
trial-quality unit  allows  users  to  develop  and  debug  in- 
terface hardware  and  software  for  a cost  of  only  $585. 
This  means  that  a system  with  classical  minicomputer 
architecture  is  within  the  price  range  of  many  computer 
hobbyists  for  the  first  time. 

The  PACE  LCDS  is  a completely  assembled,  self-con- 
tained microcomputer  on  a single  printed-circuit  board, 
it  comes  already  mounted  on  its  own  chassis,  and  re- 
quires only  the  connection  of  a power  supply  (+5, 
± 12V)  to  make  it  operational.  The  basic  configuration  of 
the  LCDS  (Figure  1)  includes: 

• PACE  microprocessor  and  support  devices 

• 1024  x 16-bits  of  RAM 

• DEBUG/MONITOR  firmware  in  ROM 

• Sockets  for  1024  x 16-bits  of  user  ROM/EPROM 

• 20mA  current-loop  and  RS232C  serial  interfaces 

• 20-key  keypad 

• 6-digit  HEX  display 

• Three  expansion  sockets  for  additional  memory  or 
interface  cards. 
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In  its  simplest  configuration,  the  LCDS  is  a device  for 
manipulating  machine  language.  It  has  two  modes  of 
operation:  RUN  and  DEBUG. 

In  the  RUN  mode,  the  unit  provides  a monitor  function 
and  the  PACE  microprocessor  simply  executes  the 
user’s  program  as  written,  In  the  DEBUG  mode,  however, 
the  LCDS  operates  under  control  of  built-in  monitor 
firmware  which  permits  the  operator  to  communicate 
with  the  system  through  the  Control  Keyboard  and  Dis- 
play (see  boxes),  or  via  an  optional  serial  terminal.  Either 
way,  the  compact  assembly  affords  the  user  the  follow- 
ing capabilities: 

• Display  contents  of  PACE  registers 

• Display  contents  of  any  memory  cell 

• Alter  contents  of  any  PACE  register 

• Alter  contents  of  any  memory  cell 

• Run  or  single-step  through  a program 

• Set  a breakpoint  to  interrupt  execution  of  a program 
at  any  point,  preserving  status 

• Halt  a program,  preserving  status 

LEARNING  WITH  PACE  LCDS 

The  trouble  with  most  microprocessor  systems  is 
that  there's  too  much  of  them!  in  contrast,  the  LCDS’ 
compact  design  imposes  only  a bare  minimum  of  hard- 
ware between  the  user  and  the  microprocessor  he  seeks 
to  master.  Thus  it  becomes  an  ideal  tool  for  the  kind  of 
direct  hardware  experimentation  that  will  give  the  indiv* 
dual  a feeling  for  the  processor’s  architecture,  possi- 
bilities, and  limitations. 

Equipped  with  the  basic  unit  and  an  instruction  table 
like  that  shown  in  Table  A,  the  system  designer  can  quickly 
discover  the  relationships  between  instructions,  address- 
ing modes,  and  architectural  resources  of  the  chip. 

The  LCDS  is  particularly  well-suited  for  the  novice,  or 
for  the  user  whose  primary  interest  is  in  the  develop- 
ment of  interface  hardware,  it  is  quite  an  easy  task  to 
build  an  interface,  insert  it  into  one  of  the  expansion 
sockets  on  the  motherboard,  and  watch  the  interface 
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PHOTO  1 PACE  LCDS  is  a com- 
pletely assembled  and  tested  16-bit 
microcomputer  with  full  documenta- 
tion. Unit  permits  learning  of  micro- 
computer architecture  as  well  as 
hardware/software  development. 
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Figure  1.  Configuration  of  PACE  LCDS  includes  IK  of  RAM,  sockets  for  IK  words  of  PROM,  DEBUG/MONITOR  firm- 
ware, serial  interface,  keyboard,  display  and  card  sockets  for  system  expansion. 
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IK 


" 56K 

{K  - lOZAjol 


IK 


ADDRESS  ASSIGNMENTS 
FIXED  INQNRE  LGCAT  ABLE) 


ALTERNATE  ADDRESS  SPACE 
FOR  ON-BOARD  RELOCATABLE 
MEMORY  SELECTED  VIA 
ADDRESS  STRAPPING  Hf  ADER  SG 


Figure  2.  Address  map  illustrates 
specific  page  designated  for  mem- 
ory and  for  peripherals. 


Key 

Description 

INIT  Pushbutton 

Provides  initialization  signal  output  over  LCDS 
control  bus  to  initialize  PACE  microprocessor, 
LCDS  circuits,  and  any  application  circuitry 
utilizing  SI  NIT  signal  When  pressed  during  R UN 
Mode  Operation,  terminates  execution  of  users 
program  and  causes  LCDS  to  enter  DEBUG  Mode. 
When  pressed  during  DEBUG  Mode  operation, 
terminates  command  in  progress  and  causes 
LCDS  to  return  to  DEBUG  Mode  entry  point - 
Pressing  INIT  will  also  affect  the  eronfenta  of 
flags,  stack,  and  accumulators;  set  display  to 
0000  PC;  clear  breakpoint;  and  terminate  any 
trace  operation. 

HUN  Pushbutton 

Functional  only  when  LCDS  is  in  DEBUG  Mode  and 
KYBD  Ope  rat  inn  is  enabled.  When  pressed,  ter- 
minates DEBUG  Mode,  and  causes  execution  of 
user  program  to  be  initiated  beginning  at  address 
designated  by  stored  PACE  program- counter 
(PC)  value- 

HALT  Puahbullnn 

Fu notional  only  when  LCDS  Is  in  RUN  Mode  fas 
Indicated  by  R UN  l(ght).  Whch  pressed,  termi- 
nates execution  of  user  program  (after  instruc- 
tion In  progress  is  completed),  and  causes 
LCDS  to  enter  DEBUG  Mode,  Program  status 
is  automatically  saved. 

ALTER/ ENTER 

Ed  notional  Italy  when  LCDS  is  in  DEBUG  Mode 

Pushlniilrm 

IUIeI  used  In  tonjiu  net  lim  with  Display  Keypad - 
Winn  pressed,  egunetf  Ail  DR/ DATA  Display 
Lo  itr  blanked,  and  u prompt  indicator  {decimal 
|n  pi  his  | to  be  displayed.  Display  Keypad  then 
functions  as  numeric  Input  unit  to  alter  cun- 
lento  ol  registers  or  memory  locations, 
Numeric  entry  in  terminated  by  seeond 
depression  of  ALTER/ ENTER 
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Key 

Label/ Name 

FUNCTION 

Display 

A DDR/ DATA  Display 

A Cb/ Accumulator  0 

AD 

Contents  of  ACQ 

A CL /Accumulator  I 

At 

Contents  of  AC1 

A L"j/ Accumulator  E 

A2 

Contents  of  AC2 

ACh/Accumuiator  3 

AD 

Contents  of  ACa 

1JC /Program,  Counter 

PC 

Contents  of  PC 

Nl/Sexl  Instruction 

nl 

Next  loatTuctton  that  would  be  executed 
(Contents  of  memory  location  designated 
by  PC.) 

FLAG/Flag  Register 

FL 

Contents  of  Status  and  Cnnimi  Flag  Register 

STKb/Stayk  Level  0 

SO* 

Contents  of  top  ward  of  stack  ficvefeO) 

BR  PT/ Breakpoint 

bP 

Address  of  Breakpoint 

A DDR  /Address 

Ad 

Address  of  'current'  memory  fetation 

DATA/ Data 

dA 

Contents  of  * current'  memory  location 

INCR/Incremcni 

* 

Contents  of  next  level  of  stack,  or  next 
memory  location,  nr  next  memory  address 

U s Inn  the  fNCR  key,  lower  levels  of  stack  can  be 
level  being  d La  played]  for  example  r SI  for  stack 
Ls  used  In  conjunction  with  DATA  or  ADDr  keys. 


displayed,  FUNCTION  Display  will  indicate 
level-1,  S7  for  stack  level-7.  When  INCH 
FUNCTION  Display  will  be  dA  or  Ad  respectively 
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Control  or 
Indicator 

Description 

RUN  MODE 
toggle  switch 

Associated  with  RUN  Mode  operation  of  LCDS, 
When  act  to  STEP,  enables  single- instruct  Lon 
execution  of  user-entered  program;  when  set 
m CONT,  enables  normal  (continuous) 
execution  of  users  program. 

DEBUG  MODE 
toggle  switch 

Associated  with  DEBUG  Mode  operation  of 
LCDS.  When  sot  to  KYBD,  enables  DEBUG 
operational  commands  to  bo  entered  via 
LCDS  Key  board;  when  sot  to  TTY.  enables 
DEBUG  operational  commands  to  be  entered 
via  TTY  keyboard  (or  RS-232  data  terminal). 

run  Ughi 

Da  (lit)  when  In  the  RUN  Mode  of  operation; 
oil  when  In  the  DEBUG  Mode  of  operation. 

Figures  3a,  3b,  3c.  LCDS  controls  and  indicators  are 
grouped  in  three  separate,  but  interactive,  functioned 
groups:  The  mode  selection  and  indicators,  the  system 
control  keys  and  the  keyboard  and  associated  display. 
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run.  In  fact,  using  the  STEP  mode,  it  is  even  possible  to 
single-step  through  the  interface  driver  program,  quickly 
pinpointing  hardware  malfunctions  or  software  errors. 
Using  a TTY  paper  tape  punch  and  built-in  firmware,  the 
individual  can  prepare  a tape  for  PROM  programming. 
All  this  is  done  without  the  need  to  master  operating 
systems,  bootstrap  loaders,  and  the  mechanical  hard- 
ware that  supports  them. 

In  addition  to  its  functions  as  a machine  language 
programmer,  the  LCDS  can  perform  useful  duty  as  an 
emulator  and  debug  tool  for  the  hardware  designer.  For 
example,  the  LCDS,  with  its  bus-oriented  design,  allows 
its  system  bus  to  extend  from  the  motherboard  connec- 
tors into  a user-built  assembly  so  that  the  LCDS 
becomes  an  extension  of  the  user’s  own  system.  In  this 
way,  the  microprocessor,  memory  and  interfaces  built 
into  the  LCDS  can  be  used  to  emulate  those  functions  in 
the  final  system,  helping  the  user  to  debug  interface  cir- 
cuits in  their  working  environment. 

For  systems  that  are  already  built  up  and  working  (or 
were  once  working),  the  LCDS  can  be  used  to  assist  in 
system  troubleshooting.  When  the  on-board  CPU  is  dis- 
abled (by  changing  a jumper  on  the  motherboard),  the 
chassis  provides  a keyboard,  display,  serial  interface, 
and  memory  which  is  available  to  the  external  system 
via  the  interface  bus.  The  user  thus  has  a portable  “win- 
dow” on  his  malfunctioning  design.  The  debug  firmware 
allows  him  to  easily  isolate  system  faults. 

SYSTEM  EXPANSION 

Although  the  PACE  LCDS  starts  out  as  a mild- 
mannered  learning  tool,  in  its  heart  lies  the  seed  of 
greatness.  It  can  be  expanded  in  straightforward 
fashion  to  become  a very  powerful  system  . . . using  the 
motherboard  expansion  card  sockets,  or  the  off-board 
system  bus  extension  capability. 


The  simplest  expansion  is  to  increase  the  available 
memory  using  standard  1024  x 16-bit  RAM  cards  and 
2048  x 16-bit  ROM/ EPROM  cards  available  from  National. 
Up  to  three  of  these  cards  may  be  inserted  into  existing 
sockets  on  the  LCDS  motherboard.  User-designed  exten- 
sions can  be  built  up  on  prototyping  cards  which  also 
plug  into  the  motherboard  sockets.  Since  all  I/O  is  mem- 
ory mapped,  and  PACE  will  address  64 K words  of  memory 
space  (Figure  2),  expansion  is  probably  more  limited  by 
the  user's  budget  than  by  system  considerations. 

Sooner  or  later,  the  user  bent  upon  system  expansion  is 
going  to  find  the  need  for  more  card  sockets  than  the  three 
supplied  on  the  motherboard.  To  handle  this  eventuality, 
National  makes  available  a cable  card  which  can  be  used 
to  extend  the  system  bus  into  an  external  card  cage  or 
other  device.  With  this  approach,  system  memory  and 
peripheral  content  can  be  expanded  to  up  to  64K  words. 

CONCLUSION 

PACE  LCDS  represents  one  of  the  lowest-cost  ap- 
proaches for  the  hobbyist  who  wants  to  move  up  to  the 
power  of  a 16-bit  microcomputer.  It  offers  the  advan- 
tages of: 

• Simplicity 

• Expandability 

• Availability  (generally  off-the-shelf  from  National 
distributors) 

With  the  LCDS,  the  user  need  add  only  a power  supply 
and  a serial  terminal  to  have  the  nucleus  for  a powerful 
hardware/software  system. □ 
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Last  month , in  Pari  I,  the  origin  and  design  of  the 
simulator  was  presented . This  month,  in  the  conclusion 
of  the  article,  the  authors  present  a discussion  of  the 
hardware  and  software  required  to  make  the  ship  work. 
This  is  probably  one  of  the  more  ambitious  projects  at- 
tempted, using  a microcomputer . Hopefully  it  will  in- 
spire many  readers  to  even  higher  levels  of  creativity. 

—Editor 

HARDWARE  CONSIDERATIONS 

The  SFS  Walletsize  required  some  special  hardware 
and  software  to  be  capable  of  true  simulation.  Analog  con- 
trols such  as  joysticks,  and  throttles  required  interfaces 
which  could  translate  their  position  into  digital  informa- 
tion to  be  processed  by  the  computer.  Switches  would 
also  be  used  as  input  and  would  need  special  treatment 
depending  on  their  ultimate  function.  The  results  of  the 
processing  also  required  some  preprocessing  before 
they  are  displayed  to  the  pilot  on  video  screens,  instru- 
ment  panels,  telltale  lights,  and  as  variable  frequency 
audio  tones  from  several  small  speakers.  A survey  on 
available  products  was  made  before  we  decided  to  build 
anything.  Price  was  an  important  consideration,  as  was 
software  overhead.  Looking  back  on  it,  if  we  were  to 
start  over  again  from  scratch,  our  choice  of  hardware 
would  be  considerably  different,  since  most  of  our  pre- 
sent system  had  been  acquired  before  the  Walletsize 
project  was  begun. 

Although  analog  to  digital  converters  were  available 
from  several  well  established  manufacturers,  we  decid- 
ed to  build  our  own  interface  cards,  due  to  our  interest 
in  exploring  alternative  methods  to  the  conventional 
ways  of  doing  things.  We  also  felt  that  all  the  special 
hardware  required  for  the  simulator  could  be  built  onto 
one  S-100  board,  which  would  simplify  the  cabling.  That 
would  make  it  easier  to  later  substitute  another  com- 
puter for  the  one  used  initially.  It  was  also  generally  felt 
that  a custom-built  board  would  be  useful  in  other 
endeavors,  where  a conventional  A-D  board  might  not. 

Three  high  resolution  color  graphics  display  modules 
would  have  been  nice  to  have;  unfortunately,  even  one 
such  display  was  prohibitively  expensive.  High  resolu- 
tion black  and  white  was  then  considered,  but  in  the  end 
proved  to  require  either  high  software  overhead  or  stag- 
gering amounts  of  memory.  The  final  decision  was  to 
add  two  Poly  Morphia  video  boards  to  the  one  we  already 
had.  This  configuration  gave  us  both  character  and 
graphics  capabilities.  Although  the  graphics  resolution 
was  coarse,  48  x 128,  this  was  offset  by  the  advantage  of 
having  direct  graphics  manipulation  capability  from  the 
Poly  AQO  BASIC*,  by  using  the  plot  statement. 

The  telltale  light  system  was  built  out  of  parts  on 
hand.  Ultimately  this  system  will  provide  the  capability 
of  controlling  up  to  128  pairs  of  lights,  using  just  one 
8-bit  output  port,  A simple  extension  of  the  hardware, 
which  was  designed  to  do  the  analog  to  digital  conver- 
sion, provided  a simple-to-use  audio  output  capability 
that  worked  quite  well. 


COUNTER  TIME  BOARD 

Our  approach  to  the  analog  to  digital  conversion  prob* 
lem  was  typically  unconventional.  However,  it  provided 
us  with  the  required  accuracy  and  cost  us  very  little.  A 
look  at  the  block  diagram  of  the  conversion  scheme  will 
help  to  illuminate  this  discussion  {Figure  1). 

A potentiometer  is  used  to  vary  the  frequency  of  the 
pulse  osciltator.  The  signal  is  then  used  to  decrement 
an  8-bit  counter,  over  a time  interval  controlled  by  the 
CPU.  At  the  end  of  the  interval,  the  value  remaining  in 
the  counter  is  read  by  the  CPU  and  is  used  to  compute 
the  current  control  position.  The  accuracy  of  this  tech- 
nique depends  mostly  on  the  accuracy  and  linearity  of 
the  pulse  oscillator.  Low  accuracy  was  acceptable  for 
our  simulation  and  price  was  the  major  factor,  in  choos- 
ing the  555  timer  1C  to  build  the  oscillator.  A higher 
degree  of  accuracy  could  have  been  obtained  by  a linear 
voltage-to-frequency  converter  like  the  Raytheon  4151, 
but  the  cost  is  higher. 

The  most  important  advantage  of  using  this  method  is 
the  high  noise  immunity,  since  the  potentiometer  was  to 
be  located  at  some  distance  from  the  computer.  With 
the  operating  environment  being  extremely  noisy,  we 
wanted  the  analog  inputs  to  be  as  noise  immune  as  pos- 
sible. Had  we  used  a conventional  A-D  converter  board, 
the  wires  from  the  controls  would  have  required  shield- 
ing to  avoid  errors  due  to  the  induced  noise  signals.  By 
contrast,  our  technique  allows  for  transmission  of  the 
signals  over  a long  distance  using  a single  pair  of  wires 
in  a ribbon  cable.  This  works  because  the  position  of  the 
potentiometer  changes  from  an  analog  signal  to  a fre* 
quency  right  at  the  pot;  the  frequency,  not  the  voltage,  is 
transmitted  over  the  wires.* 

Consequently,  for  this  same  reason,  accuracy  falls  off 
when  the  period  of  the  oscillator  approaches  that  of  the 
CPU  sampling  interval.  A minimum  count  must  be  met 
to  provide  a specific  accuracy  at  the  lowest  frequency. 
This  limits  the  amount  of  resolution  available  from  an 
8-bit  counter,  since  the  maximum  count  of  255  must  be 
avoided  to  prevent  wrap-around-counter  passing 
through  zero.  We  ended  up  using  a range  of  approxi- 
mately 200  counts,  sacrificing  about  50  counts  at  the 
few  end  for  accuracy  and  about  5 counts  at  the  high  end 
to  prevent  wrap-around.  Another  factor  in  favor  of  this 
approach  is  that  the  counter  provides  an  average  of  the 


* Similarly,  FM  radio  is  more  noise  immune  than  AM 
radio.  In  AM  radio  (and  ordinary  A-D  methods)  the  noise 
is  due  to  the  misinterpretation  of  a noise  signal  for  an  in- 
tentional signal,  since  the  noise  signal  appears  as 
amplitude  information,  in  FM  radio  (and  in  our  counter 
technique)  the  amplitude  information  that  represents 
the  noise  signal  may  be  rejected  by  the  use  of  limiting  or 
hysteresis  amplifiers  (Schmidt  triggers J.  Thus  our  tech- 
nique provides  a reliable , error  free  transmission  cap- 
ability over  a transmission  medium  with  a signal  to 
noise  ratio  of  6 dB  or  less . 
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control's  position  over  the  interval  between  readings. 
This,  in  combination  with  the  software  method  chosen 
for  sampling,  provides  a real  time  control  capability  that 
works  with  BASIC. 

Therefore,  six  channels  of  analog  input  were  assem- 
bled using  this  method.  Of  the  six  channels,  three  were 
dedicated  to  the  control  stick  where  potentiometers 
were  used  to  encode  the  two  major  axis  of  motion,  and  a 
third  potentiometer  was  used  to  encode  the  twist  of  the 
shaft  on  the  stick.  The  other  three  channels  of  analog  in- 
put were  used  on  three  slide  controls  of  the  type  usually 
seen  in  audio  mixing  equipment;  these  were  to  be  defined 
as  our  throttles. 

We  were  going  to  build  the  counter  channels  using 
MSI  TTL  technology  and  purchased  several  chips  for 
this  purpose.  Fortunately,  before  work  began,  we 
discovered  the  Zilog  CTC™,  a programmable  counter 
which  included  more  capability  on  one  chip  that  we 
could  have  gotten  on  a whole  circuit  card  full  of  MSI  TTL 
counters  and  registers.  We  were  able  to  build  four  CTC 
chips,  16  counter-timer  channels,  and  their  support  cir- 
cuits onto  one  half  of  an  3-100  prototype  board.  This 
design  left  the  other  half  free  for  interface  circuits,  or 
other  devices  such  as  parallel  ports, 

COUNTER-TIMER  BOARD  ASSEMBLY 

The  counter-timer  board  was  assembled  on  a Vector 
8800V  microprocessor  prototype  board  using  a Vector 
wiring  pencil.  The  counter-timer  chip,  made  by  Zilog  and 
Mostek,  provides  several  operating  modes  which  can  be 
controlled  by  software.  Unfortunately,  the  chip  is 
designed  for  interface  to  the  Z-80  bus,  not  the  S-100  bus. 
Therefore,  interface  logic  must  be  constructed  to  de- 
code the  states  of  the  S-100  bus  to  provide  the  proper 


control  signals  to  the  CTC  chip  (Figures  2 and  3).  With 
the  layout  shown  for  the  circuits  (Figure  4),  4 CTC  chips 
(16  channels  total),  can  be  assembled  onto  one  half  of 
the  prototype  board.  We  chose  the  Vector  wiring  pencil 
method  because  it  permitted  integrated  circuits  to  be 
mounted  very  close  together,  where  other  wiring 
methods  required  more  space  between  sockets. 

The  circuit  which  allows  the  CTC  chip  to  work  with 
the  S-100  bus  is  fairly  simple.  However,  tri-state  buffers 
must  be  used  on  the  bidirectional  data  tines  for  the 
S-100  bus.  This  is  accomplished  using  three  8097  tri- 
state HEX  buffers.  Buffering  and  inversion  were  also 
used  on  the  eight  I/O  port  address  line  to  allow  maxi- 
mum flexibility  in  address  reassignment. 

When  assembled  as  shown  (Photo  1),  the  CTC  chan- 
nels occupy  16  consecutive  I/O  addresses  in  an  even 
block  (30,  31,  32. . .3F).  Address  bits  1 and  0 are  used  to 
select  the  counter  channel  within  the  chip.  Address  bits 
2 and  3 are  used  to  enable  one  of  the  four  chips.  Address 
bits  4 through  7 are  used  to  select  the  address  block. 

The  CTC  chip  requires  several  signals  which  are  not 
present  on  the  S-100  bus;  therefore,  we  had  to  create 
these  signals  from  ones  which  were  easily  available. 
The  first  is  IORQI,  This  signal  can  be  derived  easily 
from  a NOR  function  of  the  SINPH  and  SOUTH  signals, 
IORQL  = SINPH  NOR  SOUTH.  Several  signals  are  simp- 
ly inversions  of  those  available  on  the  S-100  bus;  i.e., 
RDL  = NOT  PDBINH,  MIL  = NOT  Ml H,  Clock  H = NOT 
Clock  L. 

The  address  lines  0 and  1 select  the  channel  using  the 
CTC  signals  CSO  and  CS1.  There  is  only  one  CTC  signal 
left,  CEL,  the  signal  that  enables  the  interval  tri-state 
buffers  for  data  bus  transfers.  From  the  appropriate  ad- 
dress buffers  and  the  IORQ  signal  we  create  this  final 
signal  individually  for  each  chip.  Consequently,  each 
chip  is  enabled  only  when  the  correct  address  is  on  the 
bus  during  an  input  or  output  cycle,  A combination  of 
these  signals  is  also  used  to  enable  the  data  bus  buffers 
feeding  the  S-100  bus.  The  two  NOR  gates  wired  as  in- 
verters in  that  signal  chain  are  to  allow  for  future  expan- 
sion into  other  address  space  when  circuits  are  added 
onto  the  other  half  of  the  card.  The  input  and  output  pins 
from  the  CTC  are  wired  to  dip  sockets  for  ribbon  cable 
connection  to  the  Walletslze  interfaces.  A 7805 
regulator  is  used  in  the  conventional  manner  for  a + 5V 
power  supply. 

CONSOLE  INTERFACE  BOARDS 

The  console  interface  boards  are  mounted  inside  the 
port  and  starboard  consoles,  (Photos  2 and  3),  For  sim- 
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PHOTO  1 Assembled  analog  interface  card. 
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Figure  2.  S-100  bus  homebrew  analog  interface  card  I/O  buffer  schematic. 


MARCH  1978 


INTERFACE  AGE  63 


15 


Figure  3.  S-10G  bus  homebrew  interface  control  circuit  schematic. 
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Figure  4.  S-100  bus  homebrew  analog  interface  card  layout. 


PHOTO  2 Port  console  showing:  Interface  card,  switch, 
lamp,  and  potentiometer  wiring. 


PHOTO  3 Starboard  console  showing  joystick  switch  and  wiring. 
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PHOTO  4 Component  placement  on  interface  card. 


plicity,  two  identical  boards  were  built,  each  one  pro- 
viding circuits  to  interface  three  potentiometers  and 
three  small  speakers.  In  addition,  each  of  these  boards 
has  wiring  to  bring  the  connection  for  a parallel  port  up 
to  a barrier  strip  from  the  dip  connector  used  for  com- 
puter interface.  When  in  service,  this  board  is  connected 
to  the  computer  through  two  ribbon  cables  and  to  the 
potentiometers,  switches  and  speakers  through  the  bar- 
rier strip.  These  boards  were  wired  with  the  Vector  wir- 
ing pencil,  and  some  point-to-point  insuiated  wires. 

The  555  timers  were  wired  in  the  astable  configura- 
tion, with  one  of  the  timing  resistors  replaced  by  a 
potentiometer.  With  the  proper  choice  of  components, 
this  oscillator  can  cover  a frequency  range  of  over  1000 
to  1,  The  potentiometer  used,  however,  must  be  log  or 
antMog  taper  in  order  to  get  reasonable  linearity  from 
the  final  count.  After  initial  calculations,  the  final 
resistor  and  capacitor  values  were  established  by  the 
cut,  try  and  f!y  method.  The  7474  dual  D flip  flops  are 
wired  to  divide  the  input  frequency  by  two,  providing  a 
symmetrical  output  waveform.  The  output  of  the  flip 
flops  drive  transistors  for  increased  current  output 
capability  (Figure  5 and  Photo  4). 

The  requirements  for  the  lamp  control  circuits  for  the 
Walletsize  were  also  somewhat  unusual.  The  most  im- 
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portant  parameter  was  cost.  As  a result,  we  were  forced 
to  avoid  the  expense  of  the  DC  supplies  which  would 
have  been  required  had  we  taken  the  conventional  ap- 
proach. Since  most  of  the  lamps  were  already  in  place 
when  we  purchased  the  suprlus  panels,  we  had  a com- 
bination of  voltage  and  current  ratings,  which  would 
have  required  several  large  DC  power  supplies.  We 
developed  a lamp  control  board  which  would  work  on 
AC,  thus  solving  our  problems  with  a few  low  cost  tap- 
ped transformers.  We  simply  substituted  SCRs  for  the 
transistors  which  would  usually  be  used  for  lamp  drivers 
(Photo  5). 


PHOTO  5 Component  placement  on  lamp  driver  card. 


Another  requirement  of  the  lamp  control  drivers  elec- 
tronics was  a minimum  of  hardware  and  software 
overhead  at  the  computer.  To  comply  with  the  software 
requirement,  we  designed  the  interface  to  set  and  reset 
flipflops,  with  each  flip  flop  being  individually  ad- 
dressable. Consequently,  to  turn  on  a lamp,  it  would  be 
necessary  to  send  the  proper  control  code  to  the  one 
8-bit  port.  To  simplify  the  overall  hardware  required  to 
control  the  maximum  number  of  lamps,  we  wired  both 
outputs  of  the  flip  flops  up  to  SCRs.  This  allowed  for 
two  lamps  to  be  controlled  by  each  flip  flop,  one  on,  the 
other  off.  This  seemed  appropriate,  since  many  displays 
require  red/green  status  reports.  Since  the  lamps  were 
located  in  separate  modules,  the  circuits  were  built  to 
be  located  close  to  the  lamps,  and  to  be  connected 
together  by  a daisy-chained  ribbon  cable  which  supplied 
the  computer  output. 

strobe  is  required  to  support  on/off  control  of  up  to  128 
flip  flops  or  256  lamps.  If  less  than  this  is  required,  the 
lamp  display  electronics  can  be  simplified  since  each 
decoder  can  be  enabled  directly  from  a bit  instead  of 
from  an  address  selector,  as  shown  in  Figure  6.  The 
display  board  was  assembled  this  way.  The  board  uses 
one  of  the  4 most  significant  bits  to  enable  its  decoder. 
The  4 least  significant  bits  are  wired  to  the  decoder  in- 
puts and  brings  one  of  its  16  outputs  low  while  the 
strobe  is  present.  The  even  outputs  of  this  decoder  are 
wired  to  the  reset  inputs  of  the  flip  flops  and  the  odd 
outputs  are  wired  to  the  set  inputs,  so  that  when  one  of 
the  decoder  outputs  goes  low  it  will  force  the  proper 
state  at  the  flip  flop.  This  will  raise  the  gate  of  one  SCR 
to  a logic  high  and  force  the  other  to  a logic  low.  For  the 
SCRs  chosen,  these  logic  levels  were  sufficient  to  trig- 
ger the  SCRs.* 

*You  should  confirm  this  if  you  substitute  compo- 
nents. We  do  not  recommend  any  attempt  to  control 
11 OV  AC  from  the  mains  without  use  of  at  least  an  isola- 
tion transformer.  Qpto-isotators  should  be  used  for  in- 
terface to  the  SCRs  as  well  when  the  voltage  is  appreci- 
ably higher  than  the  ones  we  used. 


MAIN  DISPLAY  BOARD  MODIFICATIONS 

Of  the  three  PolyMorphic  Systems  video  boards  used 
in  the  Watletsize,  two  were  of  the  Rev. 1.2  variety,  and 
one  of  the  Rev.0.1  style.  The  older  one,  the  Rev.0.1,  has 
been  in  our  system  for  over  a year  and  has  been  exten- 
sively modified  for  other  functions.  So  we  decided  to 
use  it  for  the  large  central  video  monitor.  One  of  the 
modifications,  the  retrace  interrupt,  isn’t  often  men- 
tioned, so  we  will  examine  it  in  more  detail. 

Most  video  boards  work  in  the  same  manner,  a sec- 
tion of  random  access  memory  is  shared  by  two  pro- 
cessors. The  main  processor  is  usually  the  system  CPU, 
which  can  read  or  write  to  this  shared  RAM  at  any  time. 
The  second  processor  reads  this  RAM  and  encodes  its 
contents  for  video  display.  Usually,  the  video  processor 
cannot  access  the  shared  RAM  at  the  same  time  that  the 
CPU  is  using  it,  resulting  in  black  or  white  flashes  or  par- 
tial loss  of  sync.  We  found  this  to  be  very  annoying 
when  it  occurred  on  the  main  screen,  and  set  out  to  do 
something  about  it. 

After  considerable  experimentation,  it  was  discov- 
ered that  the  video  disturbances  could  be  avoided  if  the 
main  CPU  did  all  transfers  to  and  from  the  screen  mem- 
ory, during  the  time  that  the  vertical  retrace  was  occurr- 
ing. This  amounts  to  about  %oo  second  and  occurs  every 
’An  of  a second.  This  signal  can  be  used  in  several  ways 
for  software  synchronization  of  screen  memory  access, 
so  there  are  several  hardware  modifications  which  can 
be  made.  The  simplest  of  the  possible  modifications  is 
wiring  this  signal  to  one  bit  of  an  input  port.  The  disad- 
vantage of  this  method  is  that  all  video  access  software 
must  wait  for  the  proper  time  by  testing  this  bit  in  a 
WAIT  loop.  Another  simple  method  for  synchronizing 
the  software  for  video  access  uses  the  retrace  signal  to 
generate  an  interrupt,  with  an  interrupt  service  routine 
handling  all  transfers.  This  works  better,  but  is  still  not 
quite  the  answer  because  the  interrupt  request  cannot  be 
cleared  by  the  service  routine.  This  makes  the  service  rou- 
tine awkward  since  it  must  wait  for  the  signal  to  become 
inactive  before  returning  to  the  foreground  program. 

The  best  solution  weJve  found  to  this  problem  is  to 
use  this  retrace  signal  as  the  strobe  for  an  8-bit  input 
port,  with  the  input  port  device  itself  requesting  the  in- 
terrupt. The  input  port  can  be  read  by  the  software  to 
clear  the  interrupt  request,  and  another  will  not  occur 
until  the  next  retrace  interval.  Since  this  vertical  retrace 
signal  occurs  every  %o  second,  we  use  it  as  our  real  time 
clock  interrupt,  and  link  in  the  retrace  service  routines 
under  software  control.  The  8 bits  from  this  input  port 
were  also  used  for  switch  inputs,  and  were  written  to  a 
memory  location  when  the  port  is  read  by  the  CPU. 

The  hardware  chosen  for  the  SFS  Walletsize  and  de- 
scribed in  this  article,  accomplished  a major  portion  of 
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the  simulation  task.  Therefore,  the  CPU  would  be  free 
most  of  the  time  to  execute  BASIC.  By  contrast,  all  of 
the  above  hardware  functions  could  have  been  simpli- 
fied, but  then  the  major  burden  of  the  CPU  would  have 
been  the  increased  software  overhead,  required  to  simu- 
late the  hardware.  Even  with  most  of  the  tasks  being 
handled  by  hardware,  a considerable  amount  ot  special 
software  is  still  required  for  control  of  the  hardware 
devices. 

SOFTWARE  REQUIREMENTS 

The  software  task  for  the  SFS  Walletsize  was  simpli- 
fied considerably  by  the  choice  of  Poly  A00  BASIC™  for 
the  operating  system.  Poly  BASIC  provides  for  machine 
language  subroutine  calls,  peek  and  poke  functions,  in 
and  out  statements,  and  a plot  statement  which  directly 
manipulates  the  graphics  cells  on  the  Poly  video  board. 
These  capabilities  allowed  us  to  extend  the  BASIC  with 
our  own  customized  machine  language  program  seg- 
ments, when  a BASIC  algorithm  would  have  been  slow 
or  clumsy.  Also,  the  Poly  A00  BASIC  has  a well  defined 
I/O  structure  which  made  the  task  of  Interfacing  new 
devices  very  simple. 

Even  though  BASIC  is  ideal  for  a great  number  of  soft- 
ware solutions,  it  does  have  its  drawbacks  for  real  time 
programming.  Since  BASIC  is  an  interpreted  language, 
it  runs  slowly  in  comparison  to  a compiled  language. 
BASIC  is  not  capable  of  handling  the  interrupt  structure 
as  high  level  code.  To  get  around  this  problem,  we  wrote 
a machine  language  interrupt  structure  with  additional 
machine  language  control  structures  for  use  in  BASIC 
call  functions. 

in  the  SFS  Walletsize,  many  devices  are  controlled  by 
the  real  time  clock  service  routine,  a machine  language 
program  which  is  executed  every  '/«» second.  When  this 
routine  executes,  it  performs  the  input  or  output  func- 
tions for  the  device,  using  memory  bytes  as  a communi- 
cations linkage  for  the  data  to  be  shared  with  BASIC. 
Since  this  real  time  clock  service  routine  is  an  interrupt 
routine,  its  execution  is  under  hardware  control  and  it 
can  be  thought  of  as  executing  transparently  underneath 
BASIC.  Since  it  executes  every  'A»  second,  it  can  catch 
many  events  which  would  occur  too  fast  for  BASIC,  and 
can  be  used  as  a timebase  for  integrating  analog  to  digi- 
tal converters.  The  service  routine  can  perform  other  func- 
tions such  as  averaging,  real  time  clock  splits,  and  latch- 
ing of  data  into  memory  bytes,  thus  simplifying  the  soft- 
ware task  which  BASIC  would  otherwise  have  to  perform. 

The  only  other  machine  language  programs  used  in 
the  Walletsize  are  the  display  handling  subroutines, 
used  to  simplify  the  problem  of  handling  three  separate 
video  screens  from  BASIC.  These  subroutines  are  built 
from  the  Z-80  block  move  instructions  and  are  used  to 
compose  displays  into  a video  buffer,  where  BASIC  can 
print  or  plot  into  them  before  other  block  move  subrou- 
tines move  them  to  the  appropriate  video  screen.  A num- 
ber of  different  displays  are  stored  in  the  machine's 
memory  prior  to  the  simulation,  to  be  used  in  the  com- 
position of  various  video  displays. 

A number  of  compromises  in  software  methods,  most 
of  them  contrary  to  the  usual  concept  of  structured  pro- 
gramming, were  necessary  so  that  the  final  simulation 
would  run  fast  and  smooth.  Some  of  these  compro- 
mises are  as  follows:  Write  the  BASIC  program  as  one 
main  loop;  avoid  for-next  loops  within  the  main  loop; 
squeeze  as  much  as  possible  onto  one  statement  line; 
minimize  decision  making  within  the  main  loop;  use 
variables  instead  of  constants  inside  the  main  loop;  use 
GOSUBS  and  function  calls  sparingly,  they  take  more 
time  than  straight  line  code;  don’t  use  wait  loops  to 
establish  timing,  process  data  instead;  when  feasible, 
use  machine  language  calls  instead  of  time  consuming 
BASIC  loops. 


SOFTWARE  STRUCTURE 

The  accompanying  flow  chart  (Figure  7),  shows  the 
way  the  software  jobs  were  divided  between  the  various 
program  structures.  As  shown  in  the  chart,  the  software 
breaks  down  into  three  sections:  A BASIC  program 
which  performs  calculations,  decisions  and  other  major 
computing  jobs.  It  is  also  the  main  control  structure  for 
the  two  following  groups.  Machine  language  subrou- 
tines, called  from  BASIC,  which  control  the  interrupt 
structure  and  others  which  handle  large  blocks  of  data. 
Interrupt  service  routines  which  perform  some  prede- 
fined functon  upon  receipt  of  a hardware  signal.  These 
are  executed  transparently  to  the  execution  of  the 
previous  two  groups. 

Each  of  these  three  groups  needs  separate  discus- 
sion, before  we  can  illustrate  how  they  work  in  concert 
to  provide  a complete  simulation.  First,  let’s  examine 
the  interrupt  structure,  since  it  is  fundamental  to  the 
understanding  of  the  whole  system. 

INTERRUPT  STRUCTURE 

The  system  hardware  uses  vectored  interrupts,  to 
cause  initiation  of  a machine  language  subroutine,  be- 
ginning at  one  of  eight  possible  locations.  Although  this 
action  occurs  as  the  result  of  a hardware  condition,  the 
action  is  similar  to  the  action  of  one  of  the  8 restart  in- 
structions In  the  8080  set.  In  our  system,  one  of  these, 
restart  0,  is  reserved  for  system  reset.  We  are  left  with 
seven  locations  where  an  interrupt  service  routine  can 
begin.  Since  an  interrupt  can  occur  at  any  time,  interrupt 
service  routines  must  not  alter  any  of  the  CPU’s 
registers.  They  are  therefore  saved  on  the  system  stack, 
the  program  counter  has  already  been  saved  on  the 
stack  by  the  RST  instruction.  As  an  example,  let’s  ex- 
amine a simple  real  time  clock  routine  which  supports 
an  eight  bit  timer. 


ORG  0038H 
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Figure  8.  Interrupt  routine. 


This  example,  although  very  simple,  illustrates  the  point. 
The  main  program  could  be  any  program  running  with  in- 
terrupts enabled.  When  the  interrupt  request  signal  is 
received,  the  processor  disables  interrupts  and  gener- 
ates an  interrupt  acknowledge  signal.  This  signal  allows 
the  restart  instruction  to  be  placed  on  the  data  bus  by 
the  vectored  interrupt  hardware.  The  processor  then 
treats  this  restart  instruction  as  its  next  instruction  and 
begins  the  sequence  by  saving  the  program  counter  on 
the  stack.  Execution  then  continues  at  the  restart  vector 
implied  by  the  instruction.  In  our  example,  this  vector 
would  be  restart  7 and  the  CPU  would  begin  to  execute 
the  above  sequence  by  saving  its  registers  with  the  first 
four  instructions.  First  the  interrupt  service  routine,  us- 
ing the  input  instruction,  must  reset  the  signal  which 
starts  the  series.  Note:  this  input  instruction  does  not 
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read  anything,  it  merely  resets  the  interrupt  request  flip 
flop  on  the  real  time  clock.  The  HL  register  is  then  load- 
ed with  the  address  of  the  timer  byte  and  the  contents  of 
the  timer  byte  itself  is  incremented  by  the  INR  M 
instruction.  The  next  four  instructions  restore  the  old 
register  contents  to  the  CPU  and  the  remaining  two  in- 
structions, El  and  RET,  will  return  control  to  the  inter- 
rupted program;  it  will  continue  until  the  next  interrupt 
comes  along. 

Additional  precision  can  be  added  to  this  timer  by 
dedicating  more  than  one  memory  byte  to  use  as  regis- 
ters, and  adding  a small  loop  to  the  interrupt  service  rou- 
tines, to  address  and  increment  them  as  required. 

To  maintain  compatibility  with  PolyMorphic’s  soft- 
ware, which  uses  the  4.0  monitor,  and  to  allow  maximum 
capability  for  program  expansion,  we  do  not  actually  run 
the  programs  in  the  Poly  ROM.  Instead,  we  copy  them 
first  from  ROM  to  RAM  and  then  we  run  the  RAM  copy. 
This  allows  us  to  patch  or  modify  the  code  in  the  ROM 
routines  as  we  bring  the  system  up  to  final  configura- 
tion. One  of  these  modifications  is  the  address  field  in 
the  jump  instruction  for  the  real  time  clock  service 
routine.  The  real  time  clock  interrupt,  in  our  system,  is 
derived  from  the  vertical  retrace  interval  of  our  main 
video  board.  Occasionally  we  want  to  use  it  to  move 
data  from  some  other  area  of  memory  to  the  video 
screen  memory.  To  do  this,  the  video  service  routine  had 
to  be  linked  into  the  clock  service  routine. 

VIDEO  SERVICE  ROUTINE 

The  video  service  routine  is  intended  to  work  during 
the  vertical  retrace  interval.  Therefore,  it  has  been  writ- 
ten to  transfer  an  exact  number  of  bytes  on  each  inter- 
rupt, so  that  the  transfer  is  over  before  the  next  video 
frame  is  started.  The  video  service  routine  must  also  be 
the  first  service  routine  executed  after  the  interrupt  oc- 
curs. So  we  stack  it  onto  the  front  of  the  service  routine 
chain.  Through  calculations  we  determined  that  12S 
bytes  could  be  transferred  during  each  vertical  retrace 
interval.  The  service  routine  was  designed  to  refresh  the 
video  memory  using  eight  successive  retrace  Intervals 
(8  x 128  = 1024). 

Since  this  routine  is  an  interrupt  service  routine, 
some  method  of  communication  with  the  foreground 
process  must  be  established.  The  requirement  can  be 
satisfied  by  two  quantities:  First,  a 16-bit  quantity,  which 
represents  the  address  of  the  start  of  the  1024  byte 
block,  which  will  be  transferred  to  the  video  memory.  Se- 
cond, an  8-bit  quantity  acting  as  a flag  to  inform  the  fore- 
ground process  that  the  video  refresh  is  complete.  The 
service  routine  itself  is  not  very  intelligent.  Once 
started,  it  wilt  continue  to  refresh  the  video  memory 
every  8 real  time  clock  periods  until  disabled  by  the 
foreground  process.  A few  Z-80  instructions  could  not 
be  translated  by  our  8080  assembler;  in  these  cases  the 
op-codes  were  entered  as  data  bytes,  and  the  Z-80 
mnemonic  is  in  the  comment  field.  The  actual  service 
routine  is  between  lines  0110  and  0360  of  the  accom- 
panying assembly  listing. 

In  line  0110  the  interrupt  request  is  cleared  by  the  in- 
put instruction  and  in  line  0120  the  quantity  received 
from  the  port  is  saved  for  later  use.  In  lines  0130  and 
0140  the  data  from  another  input  port  is  acquired  and 
saved  for  future  use.  These  ports  represent  the  switches 
on  the  port  and  starboard  consoles  of  the  Walletsize.  In 
line  0150,  the  HL  register  is  loaded  with  the  address 
which  represents  the  start  of  the  video  memory.  The 
next  two  lines,  0160  and  0170  represent  a single  Z-80  in- 
struction which  loads  the  BC  register  with  the  offset  for 
the  128  byte  block  to  be  transferred  on  this  interrupt. 
This  value  is  saved  on  the  stack  in  line  0180,  added  to 


the  contents  of  the  HL  register  in  line  0190  and  the 
results  placed  in  the  DE  register  by  the  SCHG  instruc- 
tion in  line  0200.  We  have  thus  formed  the  address  in  the 
video  memory  where  the  128  byte  block  will  begin  and 
placed  it  in  the  DE  register.  In  the  next  instruction,  on 
line  0210,  PUSH  IX  saves  the  contents  of  the  Z-80  IX  in- 
dex register  on  the  stack.  This  is  one  of  the  places 
where  the  convenience  of  using  an  8080  BASIC  on  a Z-80 
processor  becomes  evident.  Since  the  IX  register  is 
never  used  by  the  foreground  process,  we  can  dedicate 
it  as  a communications  link  between  foreground  and 
background  processes,  Here,  the  IX  register  contains 
the  16-bit  quantity  which  represents  the  address  of  the 
memory  block  which  will  be  transferred  to  the  video 
memory  by  the  video  service  routine.  In  line  0220  we  pop 
this  value  from  the  stack  into  the  HL  register  and  in  line 
0230  add  the  offset  for  the  128  byte  block  which  is  still 
in  register  BC,  thus  forming  the  address  within  the 
source  where  the  transfer  will  begin. 

On  line  0240  the  BC  register  is  then  loaded  with  the 
byte  count  for  this  transfer  (128  bytes);  this  quantity  is 
also  saved  on  the  stack  for  later  use.  Line  0260  is  a Z-80 
instruction,  LDIR,  which  performs  the  actual  block  move 
of  all  128  bytes  in  one  instruction.  This  LDIR  instruction 
takes  several  hundred  machine  cycles  to  complete  the 
transfer,  but  it  does  operate  several  times  faster  than  an 
8080  loop  performing  the  same  operation.  Line  0270 
pops  the  transfer  block  size  from  the  stack  onto  register 
BC  and  line  0280  pops  the  current  offset  into  the  HL 
register.  They  are  added  in  tine  0290  to  form  the  new  off- 
set lines  0300  and  0310  test  the  result.  The  JNZ  instruc- 
tion in  line  0320  skips  the  next  two  instructions  if  the 
new  offset  is  less  than  1024;  otherwise  the  1024  byte 
transfer  is  complete  and  the  HL  register  is  cleared  to 
zero  in  line  0330  and  the  flag  is  made  non-zero  in  line 
0340.  Execution  continues  in  either  case  in  line  0350 
where  the  offset  is  replaced  in  memory  by  the  contents 
of  the  HL  register.  The  final  step  is  the  exit  from  the 
video  service  routine  in  line  0360  where  control  is  trans- 
ferred to  the  A-D  converter  service  routine. 

ANALOG  TO  DIGITAL  CONVERTERS 

The  overall  method  chosen  for  the  analog  to  digital 
converters  required  the  CPU  to  establish  the  time  base 
for  the  counter  channels,  with  software  commands  to 
the  Z-80  CTC  chips.  Since  BASIC  cannot  provide  an  ex- 
act timebase  while  executing  a segment  of  BASIC  pro- 
gram, the  timebase  for  the  A-D  converters  was  also  linked 
into  the  real  time  clock  service  routine.  This  of  course 
meant  that  the  communication  between  the  devices  and 
the  CPU  would  be  in  the  background,  or  interrupt,  struc- 
ture. Therefore,  an  additional  communications  link  be- 
tween the  background  and  foreground,  BASIC,  pro- 
grams was  established. 

The  A-D  service  routine  writes  to  memory  bytes, 
which  are  read  by  BASIC  statements.  A PEEK  instruc- 
tion is  used  to  read  a memory  byte  when  a control’s 
position  is  required.  During  the  read  portion  of  the  A-D 
service  routine,  the  new  input  value  from  the  device  is 
also  averaged,  using  the  old  value  from  the  previous  A-D 
service.  This  enhances  noise  rejection  and  provides  a 
reasonable  control  lag.  This  communications  link  and 
averaging  was  easily  achieved  with  assembly  language 
programming  methods.  Consequently,  examination  of  a 
few  more  lines  of  the  assembly  listing  are  in  order. 

On  line  0640,  the  A-D  service  routine  begins  by  load- 
ing the  HL  register  with  the  address  of  our  first  com- 
munications byte.  Then  the  device  is  read,  using  the  in- 
put instruction  in  line  0650,  and  the  data  is  added  to  the 
contents  of  the  communications  byte,  with  the  ADD  M 
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instruction  in  line  0660.  The  accumulator  and  the  carry 
bit  are  rotated  right  in  line  0670  to  accomplish  a division 
by  two.  The  result  is  stored  back  in  the  communications 
byte  by  the  MOV  M,A  instruction  in  line  0680.  Finally, 
the  HL  register  is  incremented  by  one,  in  line  0690,  to 

point  to  the  next  communications  byte.  The  process  is 
repeated  for  the  remaining  five  A-D  input  channels. 

After  the  A-D  channels  have  been  read,  they  are  re- 
initialized and  set  back  to  counting,  until  the  next  time 
through  the  service  routine,  using  a sequence  of  control 
bytes  sent  to  each  device.  The  assembly  language  pro- 
gram which  does  this  begins  at  line  0950  and  continues 
through  line  1150. 

At  this  point  you  will  probably  notice  that  some  of  the 
assembly  language,  for  the  A-D  converters,  could  have 
been  accomplished  using  a loop  or  subroutine  to  make 
the  program  code  shorter.  In  our  case,  however,  we 
wanted  to  avoid  the  extra  time  required  for  the  decision, 
and  transfer  of  control  operations.  We  also  had  plenty  of 
memory  available  for  the  program,  so  all  the  service 
routines  were  written  using  straight  line  sequences  of 
instructions.  This  is  most  notable  in  some  of  the  codes 
to  follow,  where  the  switches  from  the  consoles  of  the 
Walletsize  are  processed. 


These  machine  language 
calls  have  saved  a lot  of  time 


in  the  simulation  . . . 


LAMP  CONTROL 

The  device  communications  for  the  output  port,  used 
by  the  lamp  circuits,  was  also  linked  into  the  real  time 
clock  module  to  accommodate  the  hardware  and  soft- 
ware peculiarities  in  our  system.  In  Poly  A00  BASIC,  the 
OUT  statement  does  what  you  would  expect  over  most 
of  the  address  space.  That  is,  direct  output  to  an  output 
port.  A small  part  of  the  address  space  has  been  reserved 
for  system  use,  to  provide  extended  I/O  functions  to 
BASIC.  The  OUT  statements  do  not  provide  direct  I/O  on 
these  ports.  The  port  we  picked  for  lamp  control  was  in 
the  middle  of  the  reserved  space,  and  could  not  be  read- 
dressed without  considerable  grief*  This  was  no  prob- 
lem, as  the  restriction  only  applies  to  the  OUT  state- 
ment in  BASIC,  not  to  the  OUT  instruction  in  assembly 
language.  The  port  can  be  accessed  indirectly  via  a 
POKE  statement,  on  a memory  byte,  which  will  be  read 
and  output  by  assembly  language.  This  is  what  happens 
on  lines  1160  and  1170  of  the  assembly  listing*  The  hard- 
ware problem,  lack  of  a proper  strobe  on  the  821 2 output 
port,  was  overcome  by  a connection  to  the  real  time 
clock  port. 

SWITCH  PROCESSING 

The  ports  which  bring  in  the  switches  from  the  con- 
soles of  the  Walletsize  are  read  and  saved  for  future  use. 
Since  the  switches  are  each  1 bit  from  two  8-bit  input 
ports,  some  sort  of  bit  manipulation  capability  would  be 
required  to  decode  each  switch  individually,  from  the  8 
bit  quantity.  Poly  A00  BASIC  has  no  bit  manipulation 
capability,  and  a BASIC  function  or  subroutine  would 
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run  too  slowly  for  the  simulation.  Therefore,  some  sort 
of  machine  language  assistance  which  would  translate 
each  bit  in  to  a byte  was  in  order.  BASIC  could  then  use 
the  PEEK  function  to  test  the  byte.  Once  again  it  proved 
to  be  useful  to  hook  this  up  to  the  real  time  clock  service 
routine.  The  byte  could  then  be  managed  in  real  time, 
thus  catching  events  which  the  slower  BASIC  could  not 
handle. 

This  approach  was  very  simple  to  use,  and  allowed 
switches  to  be  defined  as  latches,  flip  flops,  increment- 
ing or  decrementing  real  time  clock  splits,  and  several 
other  logical  functions,  For  our  purposes,  it  was  deter- 
mined that  the  switches  on  the  port  console  of  the 
Walletsize  would  be  best  implemented  as  latches. 
Those  on  the  starboard  console  would  be  dedicated  as 
incrementing  real  time  clock  splits.  It  was  also  deter- 
mined that  the  service  did  not  need  to  be  accomplished 
on  each  real  time  clock  interrupt.  So  the  least  signifi- 
cant byte  of  the  real  time  clock  timer  bytes  would  be 
tested  and  service  bypassed  when  the  test  failed.  Let’s 
examine  the  assembly  listing  again  to  illustrate  the 
assembly  code  used  for  the  switch  processing. 

In  line  1180,  the  accumulator  is  loaded  with  the  least 
significant  timer  byte  and  in  line  1190  the  least  signifi- 
cant 4 bits  are  masked  to  test  for  zero.  If  they  are  not 
zero,  the  JNZ  instruction  in  line  1200  transfers  control 
out  of  this  service  routine  to  the  real  time  clock  service 
routine.  If  the  bits  are  all  zero,  the  switch  processing 
would  begin  in  line  1220.  The  data  is  then  moved  to  the 
B register,  in  line  1220,  and  the  accumulator  is  cleared 
by  the  XRA  A instruction,  on  line  1230.  The  next  instruc- 
tion, on  line  1240,  is  a Z-80  instruction  which  rotates  the 
B register  left,  shifting  one  of  our  switch  bits  into  the 
carry  bit.  This  carry  bit  is  subtracted  from  the  accumula- 
tor, which  contains  zero,  in  the  next  instruction,  on  line 
1250.  If  this  switch  bit  was  set,  the  accumulator  will  con- 
tain zero.  In  line  1260,  the  accumulator  is  ORed  with  the 
contents  of  the  memory  byte  at  the  address  contained 
in  register  HL.  The  result  of  this  logical  OR  is  placed 
back  into  the  byte  by  the  MOV  M,A  instruction  on  line 
1270.  This  series  of  operations  serves  to  latch  the 
switch  into  a data  byte  so  that  any  activation  of  the 
switch  will  remain  latched,  until  BASIC  has  read  the 
byte  and  reset  it  using  a POKE  statement.  The  HL  regis- 
ter is  incremented  on  line  1280  to  point  to  the  next  byte. 
The  process  is  repeated  seven  more  times  to  service  the 
remaining  seven  switch  bits.  This  straight  line  code 
begins  in  line  1290  and  continues  through  line  1700. 

The  incrementing  real  time  clock  splits,  which  were  to 
be  used  for  the  switch  inputs  on  the  starboard  console, 
were  fashioned  in  a similar  manner.  Each  of  the  eight 
bytes  in  memory  would  be  incremented  every  sixteenth 
real  time  clock  interrupt,  if  the  associated  switch  were 
set.  They  would  not  be  incremented  if  the  associated 
switch  were  reset.  The  code  which  does  this  is  detailed 
in  the  assembly  listing  beginning  at  line  1710. 

First,  the  switch  data  is  retrieved  from  memory,  where 
it  was  temporarily  stored  when  the  service  was  begun, 
in  line  1720,  the  data  is  moved  into  the  B register.  The 
accumulator  is  cleared  by  the  XRA  A instruction,  on  line 
1730.  Again,  the  B register  is  shifted  left  so  that  the  first 
switch  bit  is  shifted  into  the  carry  bit  by  the  RLB  instruc- 
tion, listed  at  line  1740,  This  time,  however,  the  carry  bit 
Is  added  to  the  memory  byte  by  the  ADC  instruction,  on 
line  1750.  The  result  is  moved  back  to  the  memory  byte 
by  the  MOV  M,A  instruction  on  line  1760,  On  line  1770, 
the  HL  register  Is  incremented  and  the  process  is 
repeated  for  the  other  seven  switch  bits  by  the  remain- 
ing assembly  language  down  to  line  2110.  On  line  2120, 
the  jump  instruction  transfers  control  unconditionally 
out  of  this  module  and  into  the  real  time  clock  service 


routine,  in  the  Poly  4.0  monitor,  where  a 32-bit  timer  is 
maintained.  The  real  time  clock  service  has  ended  the 
service  routines,  and  the  registers  are  restored  from  the 
stack.  Return  is  made  into  the  foreground  program 
which  continues  unaware  of  having  been  interrupted. 

This  is  the  end  of  the  discussion  of  the  interrupt 
structure,  with  the  exception  of  details  of  control  and 
communication  which  will  be  given  in  the  remaining  text 
on  the  machine  language  subroutines  and  the  BASIC 
programs. 


. . . some  sort  of  bit 
manipulation  capability 
would  be  required  . . . 


MACHINE  LANGUAGE  SUBROUTINES 

PolyMorphic  Systems  A00  BASIC  provides  a call  func- 
tion which  allows  the  user  to  call  a machine  language 
subroutine  directly  from  a BASIC  statement.  This  facili- 
ty also  provides  a linkage  capability  between  BASIC  and 
the  machine  language,  since  a quantity  can  be  passed 
back  and  forth  with  the  CPU  registers,  The  way  this  is 
done  can  be  illustrated  with  a small  example; 

10  X = CALL  (1024,  48128) 

This  statement  in  BASIC  will  call  the  machine  language 
subroutine  at  address  1024  with  the  quantity  48128  in 
the  DE  register.  When  a return  instruction  is  en- 
countered, In  the  machine  language  program,  the  quan- 
tity that  is  in  the  HL  register  will  be  passed  back  to  the 
variable  X in  the  BASIC  statement.  These  machine  lan- 
guage calls  have  saved  a lot  of  time  in  the  simulation,  by 
substituting  for  long  or  awkward  sequences  of  BASIC 
statements.  They  provide  for  control  of  the  interrupt 
structure  and,  in  combination  with  the  Z-80,  block  move 
instructions,  for  all  video  updates. 

Since  the  interrupt  system  is  still  fresh  in  your  minds, 
let’s  get  the  control  subroutines  out  of  the  way  first. 
When  the  system  has  just  been  brought  up  from  ROM 
and  tape,  the  only  function  linked  into  the  real  time 
clock  Interrupt  is  the  timer  in  the  Poly  4.0  monitor.  It  is 
up  to  the  basic  program  link  in  the  video  service  and  A-D 
service  routines,  This  can  be  done  in  a variety  of  ways. 

The  main  video  service  control  subroutine  START, 
which  begins  at  line  0000  on  the  assembly  listing,  takes 
care  of  a number  of  interrupt  control  functions,  which 
would  be  awkward  or  difficult  in  BASIC.  First,  the  con- 
tents of  the  DE  register  are  placed  on  the  stack  and  pop- 
ped from  the  stack  into  the  IX  register,  on  line  0010.  This 
llnkns  the  parameter  passed  from  BASIC  into  the  IX 
register,  where  the  video  service  routine  will  use  it  as 
the  source  address  for  the  video  refresh.  On  line  0020, 
the  HL  register  is  loaded  with  zero  and  the  SHLD  in- 
struction, on  line  0030,  stores  the  HL  register  into  the  of- 
fset for  the  video  service  routine,  to  reset  the  routine 
back  to  the  start  of  the  first  128  byte  block,  in  both  the 
source  and  the  video  memory.  The  accumulator  is 
cleared  by  loading  a zero  into  it,  on  line  0040,  which  is 
stored  into  the  foreground-background  flag  by  the  STA 
Instruction,  on  line  0050.  Remember,  the  flag  is  made 
non-zero  by  the  video  service  routine  when  it  has  com- 
pleted the  video  refresh,  by  moving  all  8 128-byte  blocks 
from  the  source  memory  to  the  video  memory.  Finally, 
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on  line  0060,  the  HL  register  is  loaded  with  the  address 
of  the  video  service  routine,  and  line  0070  stores  this  ad- 
dress into  the  address  field  of  the  JUMP  instruction  in 
the  real  time  clock  service  routine,  diverting  the  real 
time  clock  interrupt  into  the  video  service  routine.  Con- 
trol is  returned  to  BASIC  by  the  RET  instruction,  on  line 
0080,  and  BASIC  continues  on  unaware  that  video 
refresh  is  occurring,  during  the  real  time  clock  interrupt. 

The  next  subroutine  we  shall  examine  is  the  one 
which  turns  off  the  video  service  routine,  but  leaves  the 
A-D  service  routine  still  linked  in  STOP.  In  Line  0370,  the 
HL  register  is  loaded  with  the  address  of  the  entry  point 
for  the  A-D  converter  service  routine.  This  address  is 
stored  in  the  real  time  clock  jump  instruction,  by  line 
0380.  The  RET  instruction  which  follows,  in  line  0390, 
returns  control  to  BASIC. 

Both  these  subroutines  are  used  inside  of  another 
subroutine,  ONCE.  ONCE  starts  the  video  retrace  and 
waits  until  it  is  complete  before  returning  to  BASIC. 
This  subroutine  starts  at  line  0400  in  the  assembly 
listing,  with  a call  to  the  video  retrace  start  subroutine, 
in  line  0410,  the  accumulator  is  loaded  from  the  com- 
munications flag.  This  flag  value  is  tested,  in  line  0420, 
by  the  logical  OR  instruction,  for  a zero  condition.  As 
long  as  the  flag  is  zero,  the  JZ  instruction,  in  line  0430, 
loops  back  to  load  and  test  the  flag  again.  When  the  flag 
fails  the  test  for  zero,  the  video  service  routine  has  been 
run  eight  times,  on  eight  successive  retrace  intervals,  to 
write  the  entire  video  screen.  So  the  call  instruction,  on 
line  0440,  calls  the  subroutine  which  stops  the  video 
service.  Again,  control  is  returned  to  BASIC  by  the  RET 
instruction  on  the  next  line. 

This  subroutine  is  also  called  by  a still  further  subrou- 
tine, NUSCRN.  NUSCRN  moves  a specific  memory  area 
to  the  main  screen.  This  subroutine  is  in  the  listing  at 
line  0460  and  requires  no  explanation  here.  It  will  be 
covered  in  the  next  section  on  the  video  animation  sub- 
routines. 

VIDEO  ANIMATION  SUBROUTINES 

The  method  for  video  animation  is  crude,  and  lacks 
the  sophistication  possible  with  more  complex  soft- 
ware. However,  it  does  permit  BASIC  to  run  three  video 
screens,  with  updates  in  less  than  a second.  This  is  ac- 
complished by  setting  aside  12K  of  memory,  then  using 
it  in  combination  with  some  machine  language  subrou- 
tines, to  maintain  a video  buffer  and  several  animation 
images.  First,  the  Poly  software  is  told  to  move  all  video 
operations  to  the  video  buffer,  instead  of  an  actual  video 
screen.  Consequently,  all  printing  and  plotting  will  be 
done  into  this  area  of  RAM.  The  BASIC  program  then 
selects  an  appropriate  image,  from  the  animation 
memory,  and  uses  a CALL  function  to  invoke  a machine 
language  subroutine.  This  routine  copies  this  image  in- 
to the  video  buffer.  The  buffered  image  then  has  the 
variable  elements  added  to  it  by  BASIC,  using  print  and 
plot  statements.  Finally,  the  composite  buffered  image 
is  moved  to  the  appropriate  video  screen  by  one  of  three 
CALL  functions. 

The  CALL  function  which  moves  the  video  buffer  to 
the  main  screen,  is  a call  to  the  subroutine  NUSCRN. 
This  subroutine  enables  the  video  service  routine  to  do 
the  transfer  using  the  next  eight  real  time  clock  interrupts. 
The  other  two  CALL  functions  are  used  to  transfer  the 
video  buffer  to  the  smaller  port  and  starboard  screens, 
which  are  not  linked  into  the  real  time  clock  service  rou- 
tines. Instead,  they  are  simple  Z-80  block  move  instruc- 
tions which  transfer  all  1024  bytes  as  one  operation. 

Rather  than  explaining  the  assembly  listing  to  illus- 
trate the  video  animation,  we  will  examine  the  various 


CALL  functions  which  are  used  by  BASIC  to  compose 
the  video  images.  All  addresses  in  these  CALL  func- 
tions are  expressed  as  decimal  addresses  for  the  con- 
venience of  BASIC. 

X = CALL  (1024, N)  Enables  the  video  service  routine  to 
subroutine  display  the  IK  of  memory  starting 
“START”  at  N on  the  main  video  screen, 

using  continuous  refresh. 

X = CALL  (1099)  Disables  the  video  service  routine, 
subroutine 
"STOP” 

X = CALL  (1106, N)  Enables  the  video  service  routine  to 
subroutine  display  the  IK  of  memory  starting 
“ONCE"  at  N on  the  main  video  screen, 

without  refresh. 

X = CALL  (1120)  Enables  the  video  service  routine  to 
subroutine  display  the  video  buffer  without 
"NUSCRN”  refresh. 

X = CALL  (1127,N)  Moves  the  V2K  of  memory  starting 
subroutine  at  N to  the  top  half  of  the  video 
“MOVPIX”  buffer. 

X = CALL  (1137)  Moves  the  VsKof  memory  starting 
subroutine  at  47616  to  the  bottom  half  of  the 
"MOVFRM"  video  buffer. 

X=  CALL  (1376)  Moves  the  entire  video  buffer  to  the 
subroutine  starboard  screen. 

"NUSCRN2” 

X = CALL  (1388)  Moves  the  entire  video  buffer  to  the 
subroutine  port  screen. 

“NUSCRN3” 

X = CALL  (1400.N)  Moves  the  IK  of  memory  starting  at 
subroutine  N to  the  video  buffer. 

"LDBFR” 

BASIC  INTERFACES 

We  have  just  seen  how  the  CALL  function  has  allowed 
a BASIC  program  to  manipulate  three  video  screens. 
Other  functions  of  the  simulation  are  handled  through 
the  PEEK,  POKE  and  OUT  statements.  For  example, 
when  the  BASIC  program  needs  to  know  the  value  of  a 
particular  control,  or  switch,  the  PEEK  function  is  used 
to  read  the  contents  of  the  memory  byte  dedicated  as 
the  communications  link  for  that  control  or  switch. 
When  the  speakers  are  to  be  used,  BASIC  uses  OUT 
statement  to  control  the  counter  timer  channels  for 
each  speaker  with  the  appropriate  control  codes.  The 
POKE  statement  is  used  in  a fashion  similar  to  the  PEEK 
function  when  the  telltale  tights  are  to  be  accessed, 
since  the  control  of  the  port  for  the  lights  is  in  the  real 
time  clock  interrupt  service  routine. 


The  design  and  construction  of  the  SFS  Walletsize 
was  intended  to  be  a low  cost  approach  to  real  world 
control  systems,  with  a particular  emphasis  on  real  time 
operation  and  analog  I/O,  using  a composite  of  BASIC 
and  machine  language.  In  addition,  this  project  has  served 
as  a test  bed  for  some  new  and  different  ideas,  in  both 
hardware  and  software,  without  the  pressure  that  would 
be  inherent  in  a more  serious  application. 

As  it  stands,  there  are  several  errors  in  the  software, 
which  are  known  to  the  authors,  and  possibly  several 
more  which  have  yet  to  be  discovered.  These  known  er- 
rors affect  the  behavior  of  the  controls  in  a predictable 
way  and  it  is  sometimes  necessary  to  program  around 
them  Despite  these  errors,  it  was  possible  to  achieve  a 
very  fine  degree  of  control  over  the  simulated  craft.  1. 
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Figure  9.  Listing  of  service  routine. 


0000 

START 

PUSH  D 

0010 

DW  0E1DDH  POP  IX 

0020 

LX  I H , 0 

0030 

SHLD  BLOCK 

0040 

MV I A , 0 

0050 

STA  FLAG 

0060 

LX  I H f RETSRV 

9070 

SHLD  0035H 

0 0 80 

RET 

0090 

FLAG 

DB  0 0 

0 100 

BLOCK 

DW  0000 

0 1 10 

RETSRV 

IN  OAH 

0 120 

STA  PORTA 

0 130 

IN  OSH 

0 140 

STA  PORTS 

0150 

LX  I H f 0 FO  0 OH 

0160 

DW  04BEDH  LD  0C 

0 1 70 

DW  BLOCK 

0 180 

PUSH  B 

0190 

DAD  B 

0200 

XCHG 

02  10 

DW  OE5DDH  PUSH  IX 

0220 

POP  H 

0 2 30 

DAD  B 

0240 

LX  I Bt0030H 

0250 

PUSH  B 

0260 

DW  OBOEDH  LD I R 

0270 

POP  B 

0280 

POP  H 

0290 

DAD  3 

0300 

MOV  A f H 

0310 

CPI  04 

0 32  0 

JNZ  SKIP 

0330 

LX  I H , 0 

0340 

STA  FLAG 

0350 

SKIP 

shld  block 

0360 

JMP  CNTRL1 

0370 

STOP 

LX  I H t CNTRLS 

0380 

SHLD  0035H 

0390 

RET 

0400 

ONCE 

CALL  START 

0410 

TEST 

LDA  FLAG 

0420 

ORA  A 

0 4 30 

JZ  TEST 

0440 

CALL  STOP 

0450 

RET 

046  0 

NUSCRN 

LX  I D p OB  CO  OH 

0470 

CALL  ONCE 

0480 

RET 

0490 

MOVPIX 

LX  I H tOBCOOH 

0 5 0 0 

XCHG 

05  10 

LX  I 3 , 0 20  0 H 

0520 

DW  OBOEDH  LD I R 

0530 

RET 

0540 

MOVFRM 

LX  I H , OB  AO  OH 

0550 

LX  I D , OBE  0 OH 

0560 

LX  I B t 0 200  H 

0570 

0580 

0600  CNTRLS 
0610 

0620 

0630 

0640  CNTRL1 
0650 
0660 
0670 
0680 

0690 

0700 

0710 

0720 

0730 

0740 

0750 

0760 

0770 

0780 

0 79  0 
0800 
08  10 
0820 
0830 
0840 
0850 
0860 
0870 
0860 
0890 
0900 

09  10 
0920 
0930 
0940 
0950 
0960 
0970 
0980 
0990 
1000 

10  10 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 

1 120 
1130 
1 140 
1 150 


DW 

RET 

OBOEDH 

IN 

OAH 

STA 

PORTA 

IN 

OSH 

STA 

PORTS 

LX  I 

H , CM EM 

IN 

36H 

ADD 

RAR 

M 

MOV 

M , A 

I NX 

H 

IN 

3 7H 

ADD 

RAR 

M 

MOV 

M t A 

I NX 

H 

IN 

3 3H 

ADD 

RAR 

M 

MOV 

M ( A 

I NX 

H 

IN 

3BH 

ADD 

RAR 

M 

MOV 

M , A 

I NX 

H 

IN 

3EH 

ADD 

RAR 

M 

MOV 

M * A 

I NX 

H 

IN  : 

3FH 

ADD 

RAR 

M 

MOV 

M f A 

I NX 

H 

MVI 

A p 43H 

OUT 

36H 

OUT 

37H 

OUT 

33H 

OUT 

3BH 

OUT 

3 EH 

OUT 

3 FH 

MVI 

A f 45H 

OUT 

36H 

OUT 

3 7H 

OUT 

3 3H 

OUT 

38  H 

OUT 

3EH 

GUT 

3FH 

MVI 

A t OF  FH 

OUT 

36H 

OUT 

37H 

OUT 

33H 

OUT 

3BH 

OUT 

3EH 

OUT 

3FH 
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1 160 

LDA  LTPORT 

1170 

OUT  08 H 

1160 

LDA  0C00H 

1190 

AN  I OFH 

1200 

JNZ  0Q42H 

1210 

LDA  PORTA 

1220 

MOV  B # A 

1230 

XR  A A 

1240 

DW  10CBH  RL0 

1250 

SB  I 0 

1260 

ORA  M 

1270 

MOV  M , A 

1280 

I NX  H 

1290 

XRA  A 

1300 

DW  10CHB  RLB 

13  10 

SB  I 0 

1320 

ORA  M 

1330 

MOV  M f A 

1340 

I NX  H 

1350 

XRA  A 

1360 

DW  10CBH 

1370 

SB  I 0 

1360 

□ RA  M 

1390 

MOV  M f A 

1400 

I NX  H 

1410 

XRA  A 

1420 

DW  10CBH 

1430 

SB  I 0 

1440 

ORA  M 

1450 

MOV  M t A 

1460 

I NX  H 

1470 

XRA  A 

1480 

DW  1 0 CBN 

1490 

SB  I 0 

1500 

ORA  M 

1510 

MOV  M f A 

1520 

I NX  H 

1530 

XRA  A 

1540 

DW  10CBH 

1550 

SB  I 0 

1560 

□RA  M 

15  70 

MOV  M t A 

1580 

I NX  H 

1590 

XRA  A 

1600 

DW  10CBH 

1610 

SB  I 0 

1620 

ORA  M 

1630 

MOV  M f A 

1640 

I NX  H 

1650 

XRA  A 

1660 

DW  10CBH 

1670 

SB  I 0 

16  80 

ORA  M 

1690 

MOV  M f A 

1700 

I NX  H 

1710 

LDA  PORTS 

1720 

MOV  B f A 

1730 

XRA  A 

1740 

DW  10CBH 

1750 

ADC  M 

1760 

MOV  M , A 

1770 

I NX  H 

1780 

XRA  A 

1790 

DW  10CBH 

1800 

ADC  M 

1810 

MOV  M , A 

1820 

I NX  H 

1830 

XRA  A 

1840 

DW  10CBH 

1850 

ADC  M 

186  0 

MOV  M • A 

1870 

I NX  H 

1880 

XRA  A 

1890 

DW  10CBH 

1900 

ADC  M 

1910 

MOV  M t A 

1920 

I NX  H 

1930 

XRA  A 

1940 

DW  10CBH 

1950 

ADC  M 

1960 

MOV  M , A 

1970 

I NX  H 

1980 

XRA  A 

1990 

DW  10CBH 

2000 

ADC  M 

20  10 

MOV  M , A 

2020 

I NX  H 

2030 

XRA  A 

2040 

DW  10C3H 

2050 

ADC  M 

2060 

MOV  M ♦ A 

2070 

I NX  H 

2080 

XRA  A 

2090 

DW  10CBH 

2100 

ADC  M 

2110 

MOV  M , A 

2 120 

JMP  0042H 

2130 

NUSCRN2 

LX  I H BCOOH 

2140 

LX  I D F400H 

2150 

LX  13  0400H 

2 160 

LDIR 

2 170 

RET 

2 180 

NUSCRN3 

LX  I H BCOOH 

2 190 

LX I D F800H 

2200 

LX 1 3 0400H 

2210 

LDI  R 

2220 

RET 

2230 

LDBFR 

LX I H BCOOH 

2240 

XCHG 

2250 

LX I B 0400H 

2260 

LDIR 

2270 

RET 

2280 

PORTA 

EQU  0D00H 

2290 

PORTS 

EQU  0D01H 

2300 

LTPORT 

EQU  0D02H 

2400 

CMEM 

EQU  0D03H 
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The  Floppy  ROM*t  is  probably  one  of  the  better 
methods  of  information  interchange  to  come  along , 
However ; like  any  new  concept  it  has  presented  some 
problems  for  many  potential  users . Therefore,  to  insure 
the  viability  of  the  Floppy  ROM,  as  an  applications 
media,  we  contacted  Orv  SafcomT  of  Brown  Dog  Engi- 
neering, to  write  a two  part  series  on  Floppy  ROM 
loading  techniques. 

Part  l deals  mainly  with  hardware  considerations T and 
what  the  correct  signals  should  look  tike.  Part  1 1 will 
cover  the  software  needed  to  recover  from  a read  error. 

Hopefully , this  series  of  articles  will  answer  the  many 
questions  we  have  had  over  the  past  several  months. 
Any  further  questions  that  you  may  have  can  be  directed 
to  either  Orv  or  INTERFACE  AGE.  — Editor 


THE  FIRST  TIME 

Hobby  computers  are  great  fun.  The  ultimate  cross- 
word puzzle.  The  chess  game  you  never  quite  win.  How- 
ever. a computer  is  just  a toy  without  software.  So  it  was 
with  great  enthusiasm  that  I took  the  Floppy  ROM™ 
from  the  May  1977  INTERFACE  AGE  and  headed  for  the 
stereo.  At  last,  low  cost  easily  distributed  programs.  It 
didn't  matter  that  I had  an  8080  system  and  the  ROM 
was  for  a 6800  CPU,  It  was  the  concept, 

l put  it  on  good  'n  loud  and  sat  down  to  finish  reading 
INTERFACE  AGE.  I was  sitting  there  grooving  on  BASIC, 
in  Kansas  City  Quadrophonic,  when  my  partner  and  the 
dog  returned  from  shopping.  I then  realized  their  lack  of 
appreciation  for  good  “computer  sounds"  as  they  took  a 
vote,  I lost  2 to  1;  and  replaced  the  ROM  with  Jackson 
Browne.  I" followed  the  progress  of  the  Floppy  project 
and  when  the  October  issue  came,  complete  with  a Gen- 
eral Ledger  program  in  MITS  BASIC,  I was  ecstatic.  It 
was  unimportant  that  I didn't  have  a disk  or  a line 
printer,  or  that  the  program  was  in  Disk  BASIC  and  I only 
had  4.0  Extended.  It  was  for  an  8080  with  a Tarbeli  cas- 
sette interface.  It  would  be  a great  starting  place  for  a 
real  application  program.  Back  to  the  stereo  to  dub  off  a 
copy  on  my  cassette  recorder.  I even  put  the  Dolby 
switch  on  to  get  some  high  frequency  pre-emphasis. 
Then  off  to  the  computer  lab  to  load  up  BASIC  and  try  a 
real  application  program. 

1 typed  a CLOADllA"  and  crossed  my  fingers.  Got  an 
OK  then  typed  LIST  and  there  it  was,  the  Floppy  ROM 
and  Bud  Shamburger  in  action.  Everything  was  fine  until 
near  the  end  of  the  listing  there  were  some  funny  char- 
acters. which  I assumed  were  Disk  BASIC  tokens  that 
my  BASIC  couldn't  translate.  I was  getting  a little  cocky, 
so  I tried  program  MD."  Nothing!  The  computer  didn't 
even  see  the  sync  byte,  so  nothing  happened.  BASIC 
just  hung.  Tackling  the  problem  with  a little  more  real- 
ism. I went  through  the  whole  cassette,  reading  what  I 
could  into  the  computer  and  recording  it  back  off  as  a 
'Tloppy  ROM  is  a registered  trademark  of  INTERFACE  AGE 
Magazine.  Cerritos,  CA 
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normal  Tarbeli  cassette.  In  general,  it  was  only  possible 
to  recover  about  30%  of  the  code,  which  was  not  too  ex- 
citing, Well,  put  it  back  on  the  shelf  and  wait  for  the  next 
two  copies  of  INTERFACE  AGE  and  the  program  source. 
It  wasn't  as  easy  as  “lifting  the  tone  arm  and  recording:1! 

The  Floppy  ROM  didn't  come  up  on  the  que  until 
Christmas,  when  Santa  was  nice  enough  to  drop  off  a 
couple  of  floppy  disk  drives  and  a Tarbeli  disk  interface. 
Now  I had  a real  reason  for  trying  to  read  the  Floppy 
ROM,  Back  to  the  stereo,  but  this  time  with  a “plan."' 

EQUIPMENT 

One's  success  in  loading  a MITS  BASIC-Tarbell  Floppy 
ROM  wilt  depend  to  a large  extent  on  the  equipment  us- 
ed, As  a minimum,  the  following  are  necessary  to  load 
the  General  Ledger  programs:  An  8080  or  Z-80  computer, 
a Tarbeli  cassette  interface.  MITS  4.0,  or  newer,  Disk  or 
Extended  BASIC  patched  for  the  Tarbetl  cassette,  at 
least  20K  of  RAM  greater  than  the  size  of  your  BASIC. 

Some  comments  on  these  requirements  are  in  order. 
If  you  have  a Z-80  system,  be  sure  your  MITS  BASIC  has 
been  modified  to  run  with  the  Z-8Q.  Some  won't  without 
changes.  Also,  your  Tarbeli  interface  must  be  working 
right.  You  should  be  able  to  load  object  tapes,  not  just 
BASIC  programs,  consistently  without  errors.  At  least 
ten  16K  tapes  in  a row  error  free,  tf  not,  fix  the  interface- 
recorder  combination  first.  Loading  the  Floppy  ROM 
taxes  the  capabilities  of  the  system,  and  it's  no  use 
burdening  the  project  with  bad  equipment. 

There  is  no  such  thing  as  standard  Tarbell-MITS 
BASIC.  MITS  BASIC  supports  the  MITS  cassette  inter- 
face only.  Don  Tarbeli  has  included  patches  for  all 
known  versions  in  his  cassette  manual  and  it  can  be 
assumed  that  if  you  have  a Tarbell-MITS  BASIC,  it  con- 
forms to  these  modifications.  If  you  have  unexplained 
problems,  check  your  BASIC  against  the  patches  rn  the 
Tarbeli  manual.  MITS  BASIC  condenses  all  reserved 
words  into  1-byte  tokens  before  recording.  Also,  line 
start  addresses  are  imbedded  in  the  code  and  line 
numbers  are  in  HEX  when  recorder.  Unless  your  BASIC 
conforms  to  these  conventions,  you  won't  be  able  to 
List  it  after  you  load  it,  MICROSOFT'S  BASIC  should 
work,  since  they  wrote  the  BASIC  for  MITS,  but  the 
CP/M  version  IVe  seen  doesn't  have  a cassette  load 
command.  Older  versions  of  MITS  BASIC,  as  well  as 
their  8K  version,  use  different  tokens  and  won't  List  cor- 
rectly. As  for  the  last  requirement,  if  GL2  is  2G,5K  bytes 
tong,  you  need  enough  memory  past  BASIC  to  store  it. 

The  audio  equipment  required  to  read  the  ROM  con- 
sists of  a good  changer  or  turntable,  a pre-amplifier  and 
a cassette  recorder.  The  changer  preferably  should  be  of 
good  quality  and  have  an  adjustable  tone  arm  tracking 
force.  My  own  changer  is  a Dual  1228  with  an  Audiotech- 
nica  AT  1 2S  cartridge.  For  reading  the  Floppy  ROM,  I 
have  found  that  about  2Vt  grams  of  stylus  pressure 
seemed  to  track  the  best.  Remember,  the  higher  the 
pressure,  the  more  record  wear.  If  you  try  to  run  too 
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light,  the  arm  may  tend  to  not  track  the  data  correctly, 
but  if  itTs  too  heavy,  the  cartridge  may  bottom  out.  As  I 
mentioned  above,  I originally  tried  to  record  the  ROM 
directly  on  my  good  cassette  recorder  with  less  than  op- 
timum results.  This  time  I used  the  cassette  recorder 
which  I normally  use  with  my  Tarbell  interface,  which  is 
a J*C.  Penney's  Model  6536. 

The  signal  phasing  through  your  audio  system  must 
also  be  considered.  There  are  some  industry  standards 
for  phasing,  but  unless  your  equipment  is  connected 
per  these  standards,  there  is  no  guarantee  that  the 
phase  of  the  signal  applied  to  your  recorder  will  be  the 
same  as  when  it  was  recorded  on  the  Floppy  ROM.  The 
effect  of  this  problem  ts  that  the  phase  switch,  Switch  7 
on  the  Tarbell  board,  may  have  to  be  reversed  to  read 
tapes  that  you  have  generated  from  the  Floppy  ROM. 

CASSETTE  FORMATS 

I have  mentioned  a couple  of  types  of  cassette  for- 
mats: Kansas  City  Standard  and  the  Tarbell  format. 
These  should  be  examined  with  a little  more  depth*  The 
Kansas  City  Standard  defines  a format  for  asynchronous 
transmission  of  data  using  a frequency  modulated  ear- 
ner. It  is  similar  to  punching  data  on  a paper  tape.  Each 
byte  is  serially  transmitted  as  8 separate  bits  preceded 
by  a start  bit  and  followed  by  2 stop  bits.  A 1 bit  is 
signified  as  a 2400  Hz  signal  and  a 0 bit  is  a 1200  Hz 
signal.  Eight  cycles  of  the  carrier  are  used  at  2400  Hz 
and  4 cycles  at  1200  Hz  so  the  bit  timing  will  remain  con- 
stant. The  Tarbell  cassette  interface,  on  the  other  hand, 
is  a synchronous  form  of  transmission.  In  other  words, 
alt  the  data  is  synchronized  to  a clock  signal*  The  clock 
is  1500  Hz  and  is  implied  in  the  format  but  rs  not  actually 
recorded  on  the  tape.  The  signal  on  the  tape  is  the  clock 
signal  with  the  phase  reversed  every  time  the  bit  pattern 
changes  from  1 to  0 or  0 to  1.  Phasing  is  such  that  aO  is 
signified  when  the  signal  on  the  tape  is  in  phase  with 
the  implied  clock. 

There  is  a third  tape  format  to  consider,  which  is  the 
one  supported  by  MITS*  Their  format  is  similar  to  the 
Kansas  City  format  except  the  carrier  frequencies  used 
are  1850  Hz  and  2400  Hz  which  originated  from  Bell 
Telephone  standards.  This  is  the  format  MITS  BASIC 
originally  used. 

There  is  an  obvious  difference  between  these  three 
methods  of  recording.  The  Kansas  City  format  takes  8 or 
4 cycles  of  the  carrier  frequency  to  signify  1 bit  and  runs 
at  300  baud*  The  MITS  interface  also  records  at  300 
baud.  On  the  other  hand,  the  Tarbell  defines  one  bit  for 
each  cycle  of  the  clock  frequency.  With  the  standard 
clock  frequency  of  1500  Hz,  the  Tarbell  data  recording 
rate  is  187  byteslsecond  as  compared  to  about  30  bytes f 
second  with  the  other  methods* 

The  standards  discussed  only  define  the  form  of  data 
recording  at  the  byte  level.  They  do  not  consider  the  way 
in  which  the  bytes  are  arranged  on  the  tape.  Are  they  re- 
corded as  straight  memory  image  or  blocked  into 
smaller  sections  with  headers  and  trailers?  Is  there  any 
form  of  error  detection  contained  on  the  tape?  The  for- 
mat of  the  tape  is  generally  specified  by  the  using  soft- 
ware. In  the  semi-standard  marriage  of  MITS  BASIC  and 
the  Tarbell  interface,  the  actual  program  Is  preceded  by 
the  name,  the  A in  CLOAD"A”1  so  that  a program  can  be 
located  on  a tape  but  no  form  of  error  detection  is  used. 
What  this  means,  is  that  you  must  specify  the  correct 
program  name  when  loading  the  program.  Also,  after 
you  load  your  cassette  into  MITS  BASIC  there  is  really 
no  way  to  tell  if  you  had  a valid  load  other  than  Listing 
the  program.  Generally,  if  you  can  list  the  last  line,  there 
are  no  major  errors. 

FLOPPY  ROM  FORMAT 

With  the  preceding  in  mind,  one  may  question  why 


the  Tarbell  format  would  be  used  on  a Floppy  ROM.  If 
you  lose  one  bit  of  data,  the  remainder  of  the  program 
can  be  out  of  sync  and  possibly  unrecoverable.  The  real 
advantage  of  the  Tarbell  system  is  that  it  loads  data  ap- 
proximately 6 times  faster  than  the  Kansas  City  Stan- 
dard. The  Kansas  City  Standard  is  running  at  approxi- 
mately 30  characters  per  second,  while  the  Tarbell  runs 
at  187  characters  per  second*  The  General  Ledger  pro- 
gram, on  the  Floppy  ROM,  had  a total  of  over  76,000 
bytes*  This  means  8 minutes  of  recording  using  the 
Tarbeil  format,  but  would  be  around  43  minutes  of  re- 
cording using  the  Kansas  City  format.  This  is  about  the 
time  available  on  a 12-inch  LP.  It  is  too  much  to  put  on  a 
Floppy  ROM  that  will  fit  in  INTERFACE  AGE.  So,  it  boils 
down  to  this,  if  a lot  of  data  is  to  be  transmitted  on  one 
Floppy  ROM,  it  has  to  be  recorded  at  a rate  higher  than 
300  baud. 

The  next  question  is,  if  we  are  stuck  with  synchro- 
nous transmission,  what  is  the  best  way  to  get  this  data 
from  the  record  and  into  the  computer?  Let's  consider 
first  the  problem  of  getting  the  signal  off  the  Floppy 
ROM.  It  should  be  noted  that  the  ROM  is  recorded  as  a 
monaural  record.  I am  sure  most  of  us  have  stereo 
equipment*  Especially  if  we  consider  the  best  piece  of 
audio  equipment  we  have  access  to,  it  is  certainly 
stereo.  Monaural  signals  are  recorded  on  a disk  by  mov- 
ing the  recording  tool  laterally.  Stereo  signals,  on  the 
other  hand,  are  recorded  by  moving  the  cutting  tool  in 
both  the  lateral  and  vertical  di  rections.  The  actual  signal 
for  either  the  right  or  left  channel  is  recorded  at  45 
degrees  to  vertical.  The  lateral  movement  of  the  record 
groove  is  the  monaural  component  of  the  signal  and  the 
vertical  movement  is  the  stereo  component  of  the  sig- 
nal, This  was  done  so  that  monaural  equipment  could 
play  stereo  records  and  vice  versa.  For  recovering  the 
digital  information  on  a Floppy  ROM,  we  are  only  inter- 
ested in  the  lateral  movement*  Many  stereo  receivers 
contain  a switch  which  will  allow  converting  from  stereo 
to  monaural,  in  the  case  of  my  own  unit,  this  conversion 
is  allowed  only  on  FM  receptions  and  not  for  phono- 
graph records.  The  effect  of  this  stereo/monaural  prob- 
lem is  that  much  of  the  noise  and  rumble  of  a turntable 
is  in  the  vertical  mode*  It  would  be  best  that  we  did  not 
sense  this.  A true  monaural  cartridge  would  be  an 
advantage  at  this  point,  but  there  are  ways  to  improve 
the  signal-to-noise  ratio,  even  with  a stereo  cartridge, 
which  will  be  explained  later. 

READING  THE  FLOPPY  ROM 

With  all  that  theory  behind  us,  let's  try  to  read  the 
Floppy  ROM.  Satisfactory  operation  of  the  Tarbell  cas- 
sette interface  board  is,  to  a large  extent,  dependent  on 
the  wave  form  from  the  cassette  recorder.  The  input 
stage  of  the  board  looks  at  zero  crossings  of  the  audio 
signal  to  regenerate  the  digital  signal*  It  is  imperative 
that  the  board  detect  a zero  crossing  only  when  there  is 
a zero  crossing  in  the  input  data.  An  extra  zero  crossing, 
or  a missing  one,  will  scramble  the  output  code  and 
make  the  remainder  of  the  record  invalid. 

Photo  1 is  the  recorder  output,  interface  input,  of  a 
tape  made  by  the  computer  and  the  Tarbell  interface*  If 
the  signal  recovered  from  the  Floppy  ROM  will  look  like 
this,  the  interface  should  be  able  to  read  it.  There  are 
two  separate  problems:  First,  the  waveform  to  the  com- 
puter should  approximate  Photo  1,  with  no  extra  zero 
crossings.  And  second,  there  can  be  no  extraneous  noise 
signals  that  alter  the  waveform  to  produce  or  delete  zero 
crossings*  Photo  2 shows  the  output  signal  from  the 
sync  byte  track  of  the  Floppy  ROM  for  the  right  channel. 
This  output  was  obtained  at  the  tape  recorder  output 
jack  of  my  receiver.  Photo  3 shows  the  same  thing,  but 
with  the  time  base  slowed  down  to  approximately  1 sec- 
ond for  the  full  display*  You  may  note  a certain  uneven- 
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>ify  increasing  usage  demands. 
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y stems  and  boards.  Three  subsystems  are  provided: 

■ FOS100  Floppy  Diskette  Subsystem  with  1 to  4 Mega- 
bytes of  on-line  mass  storage. 

* MTS100  Multiple  Terminal  Subsystem  with  8 or  more 

independent  RS-232c  serial  interfaces. 
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Other  p/c  boards  which  are  included  in  the  EX3000  system  are: 

■ RM64A  Memory  board  with  16K  to  64K  bytes  of 
RAM  storage. 

* MM  16  Memory  Management  board  with  bank  switching 

up  to  1 megabyte  of  RAM  memory  and  a priority 
DMA  mechanism  for  high  speed  DMA  transfers. 

* MPU805  8085  Central  Processor  with  on-board  PROM 

space  (16K|,  prioritorized  vectored  interrupts, 
and  combination  interval  timers/event  counters. 

- MPU800  Optional  Z-80  Central  Processor  with  on-board 
PROM,  vectored  interrupts  and  reset-jump. 

EMOS,  Extensys  Multiprocessor  Operating  System, furnishes  fund- 
amental EX3000  system  software.  This  multi-tasking  operating  system 
provides  a high  level  interface  between  application  programs  and 
EX300Q  hardware  components.  EMOS  is  a multi-process,  multi-user 
operating  system  which  provides  all  file  handling  capabilities  as  well  as 
complete  program  development  tools.  Multi-user  EMOS  provides 
memory  protection  for  each  user.  It  also  provides  inter-system  com- 
munication to  allow  multiple  EX3000  systems  to  operate  as  a unit  with 
a common  data  bank  along  with  secured  individual  user  data  bases. 

Higher  level  languages  including  EXTENDED  BASIC,  COBOL  and 
ANSI  FORTRAN  which  are  EMOS- compatible  offer  added  flex- 
ibility to  generate  application  programs  & development  systems. 

The  EX 3000  systems  offer  both  high  performance  end  cost-effect- 
ive computer  power  to  OEMs  and  end  users,  Join  the  Third  Revolut- 
ion in  computer  design  by  investigating  the  distributed  processing/ 
multi-tasking  capabilities  of  microprocessors  built-into  the  Extensys 

EX3000  Computer  Systems, 

For  more  information  on  the  EX3000 
Computer  Systems  and  how  they  can 
satisfy  your  processing  needs, 
give  us  a call. 
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ness  in  the  carrier  envelope.  This  is  one  of  the  problems 
in  reading  the  Floppy  ROM.  Photo  4 shows  the  base  line 
with  the  needle  just  sitting  on  the  track  between  sec- 
tions of  code  on  the  Floppy  ROM.  Note  the  waviness  in 
it.  This  is  a low  frequency  effect  caused  by  vertical 
movement  of  the  record.  Photo  5 shows  a worse  culprit, 
a scratch  that  I had  in  my  copy  of  the  ROM.  In  this  photo, 
the  time  base  is  running  at  5 milliseconds  for  a full 
screen,  which  is  similar  to  that  for  observing  a normal 
waveform.  It  is  obvious  that  if  a pop  !ike  this  occurs  dur- 
ing the  code  transmission,  it  can  give  erroneous  results. 

Photo  6 is  the  waveform  that  I obtained  from  the  sync 
byte  portion  of  the  Floppy  ROM,  but  with  the  output  ob- 
tained from  the  speaker  terminals  of  my  receiver.  Com- 
pare it  with  Photo  2.  Note  the  additional  deviation  in  the 
peaks  of  the  waveform.  This  is  due  to  the  bass  boost 
from  the  ‘loudness11  compensation  in  the  receiver.  The 
preamplifier  (up  to  the  tape  output)  has  fixed  frequency 
response  which  corresponds  to  the  NAB  equalization  re- 
quirements. But  from  there  to  the  speaker,  there  is  the 
loudness  compensation  and  the  tone  controls.  The  tone 
controls  are  not  in  effect  unless  you  take  the  output 
from  the  speaker  terminals.  This  is  probably  true  of 
most  receivers.  Photo  7 shows  the  effect  of  cutting  the 
bass  all  the  way  to  0 and  adding  some  treble  boost.  The 
waveform  at  this  point  is  very  similar  to  that  which  is  ob- 
tained out  of  the  cassette  recorder  (Photo  1),  when  play- 
ing computer  generated  tapes.  It  should  be  remembered 
that  this  will  become  the  input  to  the  cassette  recorder. 
The  norma!  input  to  the  cassette  recorder  is  a digital 
square  wave  generated  by  TTL  logic,  so  we  can  see  that 
there  may  possibly  be  some  problem  already. 

Looking  back  at  Photos  3 and  4,  it  can  be  seen  that 
there  is  a wandering  of  the  baseline  caused  by  the  verti- 
cal outputs  from  the  record.  Since  the  Tarbell  system 
looks  at  zero  crossings,  this  could,  if  it  were  bad 
enough,  move  a signal  up  so  that  a zero  crossing  would 
be  missed.  The  additional  low  frequency  response,  in 
Photo  6,  accentuates  this  problem.  Also,  when  reading 
off  just  one  side  of  the  stereo  circuitry,  we  are  losing 
3dB  of  the  information  since  the  power  in  any  one  chan- 
nel is  3dB  less  than  the  total  power  in  a monaural  record, 
if  you  don’t  have  a monaural  switch  for  your  phono  in- 
put, you  can  built  the  summing  circuit  shown  in  Figure  1. 
This  will  give  an  additional  3dB  of  signal-to-noise  ratio 
and  also  remove  the  low  frequency  components  of  the 
recovered  signal. 

The  Tarbell  interface  does  not  require  any  low  fre- 
quency components.  Instead,  what  it  likes  is  a linear 
phase  relationship  in  the  low  frequency  area.  As  long  as 
the  waveform  does  not  dip  below  the  center  line  on 
recovery,  the  interface  doesn’t  really  care  what  happens 
with  frequencies  under  V2  the  clock  rate.  The  circuit  of 
Figure  1 also  adds  high  frequency  emphasis  to  try  to 
make  up  for  the  recorder  input  not  being  a square  wave. 
Since  by  this  time  the  signal  was  too  low  to  go  into  the 
auxiliary  input  of  my  cassette  reorder,  I reduced  it 
another  10:1  and  fed  it  into  the  microphone  Input, 

Photo  8 shows  a slow  scan  of  the  sync  stream  wave- 
form, using  this  circuit.  Notice  that  there  is  essentially 
no  modulation  of  the  carrier.  Photo  9 shows  the  wave- 
form and  it  should  be  noted  that  it  is  very  similar  to 
Photo  1,  All  that  is  now  necessary  is  for  the  cassette 
unit  to  record  and  reproduce  this  signal  without  altera- 
tion. Since  there  are  less  stages  to  introduce  phase  shift 
and  since  the  frequency  response  modification  is  fixed, 
this  seemed  like  a better  approach  than  using  the  whole 
receiver  circuit.  When  operating  from  the  speaker  termi- 
nals, the  loudness  compensation,  tone  controls,  and  the 
volume  setting  can  all  affect  the  reproducibility  of  the 
signal,  it  should  be  noted  that  there  is  a fair  amount  of 
high  frequency  pre-emphasis  added  at  this  point.  When 
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reading  the  tape  into  the  computer,  the  tone  control 
should  now  be  set  for  flat  response  instead  of  maximum 
high  frequency  emphasis,  as  suggested  by  Don  Tarbell. 
Photo  10  is  the  waveform  from  the  cassette  recorder 
when  playing  a tape,  recoded  as  described  above,  with 
the  tone  control  left  at  maximum.  Note  the  dips  in  the 
waveform  caused  by  the  overcompensation.  This  can 
not  be  read  properiy  by  the  Tarbell  interface.  Changing 
the  tone  setting  should  only  be  done  when  reading  this 
cassette  into  the  computer  for  the  first  time.  All  subse- 
quent reads  and  writes  should  use  the  normal  tone  con- 
trol settings. 

LOADING  THE  FLOPPY  ROM 

With  the  above  information  In  mind,  how  does  one 
load  a Tarbelhformatted  Floppy  ROM?  Of  course,  one 
can  just  record  the  cassette  off,  bring  up  BASIC  and  try 
to  load  it.  That  didn't  work  for  me.  A more  systematic  ap- 
proach is  as  follows:  First,  record,  using  the  method 
described  above,  two  or  three  repeats  of  the  sync 
stream.  Nowt  take  this  to  your  computer  and  remove  the 
cover  so  that  you  can  see  the  LED  on  the  Tarbell  board. 
Do  not  readjust  the  potentiometer  on  the  Tarbell  board. 
Keep  it  at  its  normal  setting.  Attempt  to  play  back  a sync 
stream  and  vary  the  volume  and  tone  controls  on  the 
cassette  recorder  until  you  get  the  LED  to  light  continu- 
ously. The  volume  control  should  be  at  approximately 
the  same  place  as  normal  recording,  but  the  tone  con- 
trol will  be  reduced  to  somewhere  near  mid  range.  The 
proper  settings  are  where  movement  of  either  the  tone 
control  or  the  volume  control  will  not  change  the  steadi- 
ness of  the  sync  stream  detector  LED,  If  you  cannot  get 
the  sync  stream  detector  to  come  on  at  all,  try  switching 
the  phase  switch  on  the  Tarbell  interface. 

As  mentioned  previously,  there  is  no  guarantee  that  the 
phasing  of  your  record  changer  and  receiver  is  correct.  It 
very  well  may  be  inverted.  This  is  not  a probiem  since  you 
only  need  to  change  the  switch  while  you  are  reading  in 
these  tapes  for  the  first  time.  Rearrange  the  boards  in 
your  computer  so  that  you  can  set  this  switch  without 
shutting  down  the  computer,  because  you  are  going  to 
want  to  record  off  the  data  in  your  normal  fashion  later. 

Another  way  to  do  this,  if  it  is  convenient  to  get  your 
changer/receiver  near  your  computer,  would  be  to  feed 
directly  out  of  your  receiver  into  your  computer.  You 
need  around  3-4  volts  peak-to-peak,  over  1 volt  rms,  to 
the  Tarbell  interface  to  make  this  work.  Also,  your  audio 
equipment  must  be  transformer  isolated,  but  if  it  has  a 
tape  monitor  output,  it  most  surely  is.  This  approach 
does  have  the  advantage  of  not  having  the  second  step 
of  going  through  the  cassette.  If  this  approach  is  tried, 
either  use  the  summing  circuit  shown  in  Figure  1,  or 
take  the  signal  from  the  speaker  terminals  and  turn  the 


treble  control  all  the  way  up  and  the  bass  control  all  the 
way  off.  The  cassette  interface  would  like  to  see  a signal 
with  a lot  of  high  frequency  emphasis  and  very  little  bass. 

By  this  time,  the  sync  LED  should  stay  on  in  a smooth 
manner  throughout  the  sync  tape.  Now,  repeat  the  same 
process,  but  record  one  of  the  shorter  tracks,  like  say, 
the  first  track  COPCON.  Bring  up  BASIC  and  load  this 
with  a CLOADl,A“.  At  the  end  of  the  tape,  BASIC  should 
say  OK.  This  does  not  mean  it  was  a good  load  since 
there  is  no  error  checking  with  BASIC  tapes.  If  it  was  an 
extremely  bad  load,  BASIC  may  hang.  Your  keyboard 
won't  work  — nothing  will  work.  If  this  happens,  you 
must  restart,  and  possibly  reload  BASIC. 

Now  try  to  List  the  program.  You  should  at  least  be 
able  to  list  the  title  and  program  description  which  are  in 
ASCII.  If  you  do  not  have  the  proper  Altair  Disk  BASIC, 
but  are  instead  trying  to  load  it  into  Extended  BASIC, 
which  is  possible,  at  least  to  check  how  you  are  doing, 
you  will  get  some  strange  symbols.  If  you  are  not  able  to 
totally  list  the  program,  move  the  tone  control  a little  bit 
and  try  again.  You  shouldn't  have  to  change  the  volume 
control  since  it  should  be  pretty  near  your  normal  set- 
ting. After  you  get  it  to  load,  correct  the  phase  switch,  if 
you  had  to  change  it  initially,  and  record  off  at  least  two 
copies  using  your  normal  recording  procedure.  This  is 
very  important  because  the  copies  you  record  back  from 
your  computer  will  be  much  more  reliable  than  the  one 
you  took  off  the  Floppy  ROM.  This  is  because  you  will 
be  running  the  standard  TTL  square  wave  inputs  to  your 
cassette  recorder. 

In  my  own  situation,  if  I get  a bad  read,  I run  into  some 
extra  problems  because  my  video  display  driver  uses 
control  characters  as  cursor  controls.  Control  L also 
sets  the  unit  into  the  graphics  mode.  If  lTnn  reading  a bad 
tape,  somewhere  along  the  line  a control  character  will 
cause  very  unpredictable  results  to  my  display.  Be  sure 
that  you  do  not  have  anything  running,  such  as  your  disk 
drive,  while  reading  or  Listing  tapes  for  the  first  time. 
MITS  BASIC  can  do  some  strange  things  If  it  gets  a bad 
tape,  like  writing  garbage  file  to  your  disk! 

I have  been  able  to  load  successfully  nearly  all  the 
code  of  the  General  Ledger  Floppy  ROM,  Naturally,  the 
harder  ones  are  the  programs  GL-2  and  GL-7  because  of 
their  length.  As  was  mentioned  previously,  a single 
giitch  in  a record  can  throw  the  remainder  of  the  record 
off.  This  is  a problem  inherent  with  the  synchronous 
method  of  transmission  and  is  one  of  the  trade-offs  that 
are  made.  But  on  the  other  hand,  loading  20,000  bytes  in 
two  minutes  can't  be  free.n 

Orv  can  be  contacted  by  writing  to;  On/  Balcom, 
Brown  Dog  Engineering , P.O.  Box  427 , Lomita , CA  90717. 

— Editor 
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SESSION  MENU 

MARCH  17, 1978 

Adam  Osborne,  Osborne  & Associates,  Inc.  — 10:00  a.m.-1:00  p.m. 

“Small  Business  Computer  Systems;  An  Analysis  of  Products  and  Markets" 

Opposite 

Pete  Roberts,  Computer  Kits  — 10:00  a.m.-1:00  p.m. 

"The  Role  of  Computer  Stores  in  Small  Business  Systems” 

LUNCH  1:00-2:00  p.m. 

Thomas  Bun,  CompuMax  Associates  — 2:00  p.m. -5:00  p.m. 

"The  Entry  of  Calculator  Manufacturers  into  the  Small  Business  Systems  Market” 

Opposite 

Gerry  Cullen,  Datapoint  Corporation  — 2:00  p.m.-5:00  p.m. 

"The  Established  Small  Business  Computer  Manufacturers" 


MARCH  18,  1978 

Matt  Peterson,  Peterson  & Associates,  Inc.  — 9:00  a.m.-12:00  Noon 
“The  Role  of  Established  System  Software  Companies  in  the  New  Small  Business  Systems  Market" 

Opposite 

John  Peers,  Logical  Machine  Corporation  — 9:00  a.m.-12:00  Noon 
“Looking  at  the  Future  of  Business  Computer  Systems" 

LUNCH  12:00  Noon-2:00  p.m. 

Gene  Murrow,  Computer  Power  & Light  — 2:00  p.m. -5:00  p.m. 

“Some  Small  Business  Computer  Users;  Their  Experience  as  Customers" 

Opposite 

Robert  C.  Brehm,  Promedics  Data  Corporation  — 2:00  p.m.-5:00  p.m. 
“Microcomputer-Based  Business  Systems  in  the  Medical  and  Legal  Professions” 

MARCH  19,  1978 

Lon  Poole,  Osborne  & Associates,  Inc.  — 9:00  a.m.-12:00  Noon 
“Practical  Low-Cost  Software  for  Microcomputers” 

Opposite 

Michael  Levy,  Jethro  — 9:00  a.m.-12:00  Noon 
“Systems  Analysis  for  Small  Business” 

LUNCH  12:00  Noon-1 :00  p.m. 

Gordon  French,  Commodore  Business  Systems  — 1:00  p.m.-4:00  p.m. 

“The  Form  for  Small  Business  Software  Packages” 

Opposite 

Harold  Williams,  Radio  Shack  — 1:00  p.m. -2:00  p.m. 

"The  Entry  of  Retail  Mass  Merchandising  into  Small  Business  Systems" 


MARCH  1978 


INTERFACE  AGE  83 


MICRO  BUSINESS  78  SHOW  DIRECTORY 


SESSION  #1 

Title: 

“Small  Business  Computer  Systems;  An  Analysis  of 
Products  and  Markets”  — 10:00  a. nv  1:00  p.m. 

. . . In  order  to  provide  perspective  papers  in  this  session 
we  will  examine  the  history  of  small  business  systems, 
the  entry  of  microcomputers  into  this  marketplace  and 
their  future  potential.  Papers  will  stress  problems  and 
mistakes  that  have  been  made  as  well  as  achievements 
and  hopes  for  the  future. 

Chairman:  Adam  Osborne 
Osborne  & Associates,  Inc. 

630  Bancroft  Way,  Berkeley,  CA  94710 

Panelists: 

Jim  Warren,  Editor  of  Dr.  Dobb’s  Journal 
. . . This  presentation  will  concentrate  on  these  new  ap- 
plications of  consumer  computers  and  a variety  of  prob- 
able business  applications  related  to  them. 

Howard  Sidorsky,  President,  Phase  One 
. . . This  paper  will  present  a perspective  of  microcompu- 
ters in  business  applications,  as  seen  by  someone  who 
has  a long  history  of  selling  small  computers  into  busi- 
ness applications. 

Dick  Heizer,  Computer  Store 

. . . This  paper  will  outline  the  business  applications  that 
are  currently  available,  as  against  applications  which 
will  become  available  in  the  future. 

SESSION  #2 

Title: 

“The  Entry  of  Retail  Mass  Merchandising  Into  Small 
Business  Systems”  — 1:00  p,m.-2:00  p.m. 


. . . This  session  will  discuss  commercial  computer 
marketing  with  all  its  pitfalls  and  successes. 

Chairman:  Harold  Williams 

Radio  Shack 

2617  7th  Street,  Fort  Worth,  TX  76107 
Panelists: 

Mr.  Williams’  speakers  will  be  announced  at  the  con- 
ference. 

SESSION  #3 

Title: 

"The  Role  of  Computer  Stores  in  Small  Business 
Systems”  — 10:00  a.m.-1:00  p.m. 

Chairman:  Peter  Roberts 

Computer  Kits 

1044  University  Avenue,  Berkeley,  CA  94710 
Panelists: 

Mr.  Roberts’  speakers  will  be  announced  at  the  con- 
ference. 

SESSION  #4 

Title: 

“The  Entry  of  Calculator  Manufacturers  into  the  Small 
Business  Systems  Market"  — 2:00  p.m.-5:00  p.m. 

. . . Since  the  late  sixties,  as  the  leading  calculator 
manufacturers  started  to  gradually  increase  the  capabil- 
ities of  their  products,  the  outlines  of  the  “Compu- 
ter/Calculator Boundary  Problem"  began  to  take  shape. 
With  the  emergence  of  built-in  special  functions  and 
programmability,  the  question  arose:  “Where  does  a cal- 
culator end  and  a computer  begin?” 

Chairman:  Thomas  P.  Bun 


If  You  Don't  Mind  PAYING  A LITTLE  LESS 

for  the  BEST 

Compare  Our  Prices 

For  instance,  you  can  buy  the  CROMEMCO  Z-2  Computer  System,  right  off  our  shelf,  for  less 
than  you'd  expect  to  pay.  And  we'll  provide  you  with  compatible  peripherals  and  software  for 
equally  attractive  prices. 

PERIPHERALS 

• Centronics  700  Series  Printers 

• Hazeltine  Terminals 

• Soroc  CRTs 

HOW  CAN  WE  DO  IT? 

We  can  make  a deal  for  you 

BYIESUOP 

674  El  Camino  Real 
El  Camino  Plaza 
Tustin,  CA  92680 

(714)  731-1686 


SOFTWARE 

North  Star  Disk  Basic 
Business  Packages 

LITERATURE 

5%  discount  on  all  books 
and  magazines. 


on  a computer  system  because  we  keep  our  overhead  costs  down. 
CALL  OR  WRITE  FOR  PRICES 

Convenient 

Orange  County  Location 

HOURS 

Monday-Thursday  11-7 

Friday  11*8 

Saturday  10-6 
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Computer  Mainframe  System 

First  in  the  TEI  family . . . The  MCS-112  and  122  Mainframe  Systems. 


NOW  AVAILABLE  WITH  AN  ACTIVELY  TERMINATED  AND 
SHIELDED  MOTHERBOARD  AT  NO  INCREASE  IN  PRICE. 


connectors 

edge  connectors  factory  mounted  and  wave  soldered  to  eliminate  this  nuisance  for 
checked  out  for  shorts  or  open  traces.  All  edge  connectors  furnished,  12  for 
the  MCS-112  and  22  for  the  MCS-122  No  additional  expense  when  you  expand  your 
system 


cooling  system 

A 115  CFM  muffin  fan  with  a 
commercial  grade  washable  filter 
will  provide  clean  airflow  over  all 
circuitry 


The  wiring 

All  wiring  is  color  coded  and  ALL  is 
precut  to  length  with  connecting  lugs 
factory  machine  applied. 


The  cabinet 

A heavy  duty  precision  formed  cabinet  of  fine 
craftsmanship.  Completely  machined  and  ready 
for  assembly  Vented  for  most  efficient  thermal 
characteristics  Furnished  with  all  neces- 
sary hardware 


motherboard 

An  S-100  Bus  system  high  quality  mother  board  with  100-pin  edge  connectors.  Compatible  with  IMSAI,  M1TS, 
CROMEMCO,  TDl  and  other  S-100  bus  configured  circuit  boards.  Plug  connections  for  reset  switch  Voltage  terminals 
are  screw  type  to  power  supply  leads.  All  card  guides  are  provided  12  slots  for  MCS-112  model  and  22  slots  for 
MCS- 122  model  The  motherboard  is  shielded  and  actively  terminated. 


power  suppiy 

One  of  a kind  using  a constant  voltage  transformer  (CVT)  with  a very 
high  immunity  to  input  line  noise  greater  than  100  db  rejection. 
Line  regulation  better  than  ± 1%  from  an  input  of  95  to  140  Volt 
AC  at  full  load  to  85  to  140  Volt  AC  at  three  quarter  load 
Designed  to  meet  Ul-478  specifications  (EDP  SPECS) 
Individual  fusing  on  all  input  and  output  voltage 
lines  See  specifications  below  for  power 
ratings. 


NOW  ...  TEI  puts  It  all 
together  for  you.  Mainframe 
systems  02  and  22-slot)  . . . 
Floppy  and  mini -floppy  disc  drive 
systems  (single,  double  and  triple)  16K 
RAM  ...  a CPU  with  addressable  "jump  to"  and 
autostart  capability  ...  16  Channel  A/D  and  D/A 
converter ...  3 serial  + 3 parallel  multiple  I/O  . . . and 
other  supporting  boards  . . . and  our  newest  item,  the 
PROCESSOR  TERMINAL  — A CRT,  keyboard,  mini -floppy  disc 
and  12-slot  mainframe  with  a 8080A  CPU  — all  housed  in  one 
quality  aluminum  case.  All  of  these  fine  products  at  prices  you 
will  like  Watch  for  them  all. 


Dimensions  17V-*  Wx12Dx7’/4H  17’/4Wx19y2Dx  7'/iH 
Power  +8  volt  DC  17  amps  30  amps 

Power  ±16  volt  DC  2 amps  4 amps 


The  front  panel 

The  front  panel  is  blank 
except  for  an  indicating  AC 
switch  and  a reset  switch 
However,  the  chassis  and  mother 
board  are  designed  so  that  you  may 
remove  the  front  panel  and  insert  an  IMSAI 
or  equivalent  front  panel 


Specifications  MCS-112 mcs-122 


SPECIAL  SYSTEMS  GROUP 


MCS 

MICROCOMPUTER  SYSTEM 


Contact  your  local  TEI  Dealer  or  if  you  are  not  near  one  of  our  dealers,  write  or  call  CMC  MARKETING  CORR  the  national  distributors  for  TEI 

products,  for  more  information. 

CMC  MARKETING  CORP  5601  Bintliff  Suite  515  • Houston,  Texas  77036  • Phone:  (713)  783-8880 
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applications  which  have  been  implemented  on  several 
different  minicomputer  systems . 


CompuMax  Associates 
505  Hamilton  Avenue,  Suite  310,  Palo  Alto,  CA  94301 

Panelists: 

Chuck  Peddle,  Manager  of  PET  System  Division  at 
Commodore  Business  Machines 
, . . As  the  microcomputer  market  is  taking  shape,  ap- 
plication software  is  ever  more  important.  Specialized 
procedures  have  to  be  designed  to  meet  the  require- 
ments of  this  market  in  time. 

Alex  Sozonoff,  Marketing  Manager  of  Fort  Collins  Division 
at  Hewlett-Packard  Company 
. . . Programmable  calculators  led  the  way  to  specialized 
small  systems.  As  the  thrust  moves  toward  business  ap- 
plications,  major  differences  require  new  approaches. 

Dr.  David  Chung,  Vice-President  of  Umlech,  Inc. 

. . . Since  the  average  consumer  does  not  want  to  write 
his  own  programs,  there  is  a well-defined  need  for  turn- 
key systems.  Innovative  approaches  are  required  to  set 
up  the  development  of  these  systems  and  in  particular 
of  their  application  software. 


SESSION  #5 

Title; 

"The  Established  Small  Business  Computer 
Manufacturers1'  — 2:00  p.m.-5:Q0  p.m. 

. . . One  of  the  most  important  points  for  the  busi- 
nessman to  consider  about  computer  manufacturers  is: 
growth  paths.  Is  there  full  upward  and  downward  com- 
patibility and  modularity  in  the  computer  product  line? 
When  the  business  grows,  can  the  computer  grow  with 
itT  or  must  one  scrap  the  initial  investment  and  start 
over?  What  kind  of  minimum  investment  is  required  in 
order  to  get  the  benefits  of  computing? 

Chairman:  Gerry  Cullen 

Datapoint  Corporation 

9725  Datapoint  Drive,  San  Antonio,  TX  78284 
Panelists: 

Sylvia  Twomey,  Director  of  Advanced  Systems  Planning 
for  Ticor  Mortgage  Insurance  Company 
. . . As  director  of  Advanced  Systems  Planning  for  Ticor 
Mortgage  Insurance  Company,  Ms.  Twomey  uses  a nation- 
wide network  of  minicomputers  to  input,  edit,  and  report 
on  mortgage  insurance  policies  and  to  transmit  data 
nightly  to  a centralized  mega-mini  for  batch  processing. 
This  paper  describes  Ms,  Twomey’s  experiences. 

Richard  Foster,  Teios  Computer,  Inc.,  in  Santa  Monica 
, , , This  paper  discusses  the  role  of  the  software  vendor 
in  supporting  the  initial  entry  of  a small  business  user 
into  the  world  of  computing.  The  paper  will  emphasize 
the  benefits  of  planning  for  the  implementation  of  com- 
puterized business  systems, 

SESSION  #6 

Title: 

"The  Role  of  the  Established  System  Software  Com- 
panies in  the  New  Small  Business  Systems  Market'1 
— 9:00  a.m.-12;GG  Noon 

, , . This  three-part  series  will  provide  a thorough 
understanding  of  the  complexities  of  the  changing  soft- 
ware marketplace  and  the  roles  of  various  vendors  in  the 
market. 

In  the  first  part,  a historical  view  of  the  very  new  "soft- 
ware industry'1  will  provide  understanding  of  the 
economic  changes  straining  our  industry. 

in  the  second  session,  a review  of  the  downward  move- 
ment of  various  systems  and  applications  software  from 
"maxtcomputers"  to  minicomputers  is  taking  place. 

In  the  third  session,  a study  will  be  made  of  data  base 


Chairman:  Matt  Peterson 

Peterson  & Associates 
106  Winding  Way,  Kenton  Hills,  KY  41011 

Panelists: 

Doug  Hughes,  Cincom  of  Cincinnati,  Ohio 
, , . This  presentation  will  provide  an  indepth  look  at  the 
functions  and  facilities  of  minicomputer  hardware  and 
software,  and  will  discuss  several  applications  of  data 
base  technology  on  minicomputers, 

Don  Seiberg,  Cincom  of  Cincinnati,  Ohio 
. . . This  session  will  discuss  present  levels  of  product 
capabilities  for  mid  and  large  scale  minicomputers.  This 
presentation  wilt  also  cover  the  trends  which  are 
presently  taking  place  that  will  shape  future  product 
development. 

SESSION  #7 

Title: 

"Looking  at  the  Future  of  Business  Computer 
Systems”  — 9:00  a.m,-12:00  Noon 

Chairman:  John  Peers 

Logical  Machine  Corporation 

1294  Hammerwood  Avenue,  Sunnyvale,  CA  94086 

Panelists: 

A.  Terrence  Easton,  President  of  International  Com- 
munication Management  and  Director  of  MBA  Program 
and  Telecommunications  at  Golden  Gate  University 
. . . Round  table  discussions  on  future  technologies  as 
applied  to  business  and  society  including  voice-driven 
learning-capable  computer  systems,  intelligent 
telephone  and  "super  satellite"  multi-purpose  held-held 
communication  terminals. 

Additional  panelists  will  be  announced  at  the  con- 
ference. 

SESSION  #8 

Title: 

"Some  Small  Business  Computer  Users;  Their  Experi- 
ence as  Customers"  — 2:00  p.m,-5:GQ  p.m, 

. . . Everyone  has  read  and  heard  the  “hype"  about 
microcomputers  in  small  business,  but  what  do  the  people 
who  are  using  them  and  depending  on  them  have  to  say? 

Chairman:  Gene  Murrow 

Computer  Power  & Light,  Inc. 

12321  Ventura  Boulevard,  Studio  City,  CA  91604 

Panelists: 

John  Ondrasik,  Presidennt  of  Precision  Wire  Products 
. . . After  taking  a course  from  Computer  Power  & Light, 
Inc,,  Mr  Ondrasik  was  able  to  write  and  modify  his  own 
payroll  program. 

Tom  Lambert,  ESQ.,  of  Tom  Lambert,  ESQ.,  & Associates 
...  Mr.  Lambert  uses  his  computer  for  word  processing 
and  mathematical  analyses  of  aircraft  components. 

Sheldon  Allman,  of  Sheldon  Allman  & Associates 
. . . Mr.  AJIman  offers  clients  and  prospective  investors 
in  income  properties  computer  prepared  forecasts  of 
cash  flow  and  return  on  investment. 

Prof.  Audrey  Roche,  an  independent  accountant 
and  Professor 

. . , Ms.  Roche  uses  general  ledger  programs  to  keep 
books  for  many  of  her  clients,  also  using  it  as  a basis  for 
teaching  a class  in  computer-based  accounting  methods. 

SESSION  #9 

Title: 

"Microcomputer-Based  Business  Systems  in  the 
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TRUST  "THE  FORCE” 


Paul  Tripe 


Michael  Eusey 


John  Trotter 


Jim  Modecki 


Steve  Zook 


Dick  Heiser 


Richard  Henninger 


THE  COMPUTER  STORE 
820  Broadway 

Santa  Monica,  California90401 
Phone  (213)  451-0713 


THE  MOST  EXPERIENCED  COMPUTER  DEALERS  ANYWHERE 


Store  Hours:  Tues  — Fri  Noon  — 8 pm  * Saturday  10  am  — 6 pm 


Located  2 blocks  North  of 
the  Santa  Monica  Freeway 
at  the  Lincoln  Blvd.  exit 


Phone  and  mail  orders  invited 
BankAmericard/Visa  and 
Master  Charge  welcome. 


Authorized  dealer  for  MITS,  Commodore,  Apple,  Cromemco,  Micropolis,  MECA,  Equinox,  Microterm, 
Extensys,  SOROC,  Micro  Computer  Devices,  Multiterm,  Binary  Systems,  Micro-Ware,  Sanyo  and 
Hitachi. 
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Seeing  Is  Believing 

Khalsa  Computer  Systems,  Inc. 

A Professional  Approach 


Everyone  can  benefit  from  owning  a computer, 
especially  the  business  person.  But  how  can  you  find  the 
computer  that  fits  your  needs?  You  can  shop  around,  or 
you  can  come  to  Khalsa  Computer  Systems,  Inc.  We  are 
a dealership  for  many  manufacturers.  We  select  and 
stock  what  we  believe  to  be  the  finest  computer  systems 
in  every  low  cost  category.  Our  staff  is  ready  to  discuss 
your  exact  requirements,  and  help  you  sort  out  all  the 
alternatives,  including  leasing  arrangements. 


Our  showroom  offers  you  the  opportunity  to  see  the  various  computer  systems  in  a calm  and  comfortable 
environment  where  the  emphasis  is  on  effective  demonstration  and  education.  Our  friendly  staff  is  trained  to 
help  you  evaluate  and  configure  computer  systems  that  wiU  solve  your  immediate  problems  and  still  allow  for 
future  expansion.  In  our  showroom  we  provide  separate  booths  for  each  computer  system,  plus  reference 
books,  periodicals,  a classroom,  lounge,  and  an  office  oriented  demonstration  area. 


Come  See  Us 


The  selection  of  computers  on  display  at  Khalsa  Computer  Systems,  Inc.  represents  the  best  low  cost 
systems  available  regardless  of  manufacturer.  We've  done  the  research  that  guarantees  you  top  quality  hard- 
ware and  software  based  on  up-to-date  technology.  Our  systems  offer  you  low  cost  entry  at  four  figures,  yet 
give  you  more  capability  and  flexibility  than  many  larger  systems  offer  for  tens  of  thousands  of  dollars  more. 
For  instance,  we  can  supply  a complete  multi-use  timesharing  — * — 


Our  software  group  consists  of  exper- 
ienced systems  analysts  and  programmers 
who  know  how  to  solve  your  data  processing 
problems.  We  provide  services  ranging  from 
simple  modifications  of  existing  software  to 
complete  design  and  implementation  of  major 
software  systems. 


Our  service  department  offers  advanced, 
efficient  service  to  meet  the  needs  of  our  clients.  We  are  proud  of  our 

new  expanded  shop  and  the  skilled  technicians 
who  can  answer  the  most  technical  questions 
about  the  equipment  we  sell.  They  are  a vital 
part  of  the  after  sales  support  offered  by  Khalsa 
Computer  Systems,  Inc. 


We  re  the  ones  in  white  at  booth  222-313  during  the  Micro-Business  78 
Computer  Convention  in  Pasadena  March  17, 18  & 19th.  Shuttlebus  service 
is  available  between  the  convention  center  and  the  store. 


COMPUTER  SYSTEMS  INCORPORATED 

500  South  Lake  Avenue,  Pasadena 
(213)  684-3311 

Khalsa  Computer  Systems,  Inc.  has  also  been  known  a$  the  Byte  Shop  of  Pasadena  since  we  opened  in  1976, 
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“A  splendid 
performance 
in  three  acts” 


ACT-I 


Known  for  its  dependability,  ease  of 
interfacing,  utility  and  affordable  price, 
the  ACT-I  enjoys  its  reputation  as  one  of 
the  most  popular  * 'glass  teletypes’ ' on 
the  market.  If  your  computer  system 
communicates  in  serial  ASCII,  the  ACT-I 
could  be  Just  the  tool  you  need  to 
get  online. 

The  ACT-I  computer  terminal 
manages  a 1024  character  display 
organized  as  1©  lines  of  ©4  characters 
selected  from  the  standard  upper  case 
ASCII  set.  Receipt  of  more  than  64 
characters  on  a line  or  the  Line  Feed 
code  initiates  a scroll  operation. 
STANDARD  ACT-I  FEATURES  INCLUDE: 
Switch  selectable  data  rates  of:  110, 

300.  600,  1200.  2400.  4600,  9600,  and 
19200  Baud. 

Switch  selectable  UART  options:  Odd. 
even,  or  no  parity,  one  or  two  stop  bits. 
Jumper  Selectable  Interface:  RS232C. 
SOMA  current  loop  or  TTL  voltage  levels. 

* Handsome,  rugged,  lightweight 
aluminum  cabinet 

* Standalone  operation  — absolutely  no 
processor  overhead  required 

* Highly  reliable  keyboard  with  two 
key  rollover 

* Clear  sharp  video  output  signal 
(RS170  standard)  capable  of  driving 
any  CRT  monitor 

Price  $400.  A cursor  control  / bell  op- 
tion is  available  for  $25.00. 


MICRO-TERM  INC. 

PQ  BOX  93S7 

ST.  LOUIS,  MO  63117 

t31^)  6^5-3656 


ACT-n  ACT-IV 


WeWe  added  the  convenience  of  an 
acoustically  coupled  modem  to  the 
economy  and  performance  of  the  ACT-I 
to  create  the  ACT-II.  Designed  to  com- 
municate either  with  remote  processors 
through  its  modem,  or  with  local 
computers  via  its  R3232G  or  20MA 
current-loop  interfaces,  the  ACT-II  offers 
versatility  unheard  of  at  its  low  price. 
The  ACT- II  (without  monitor)  slips  easily 
into  an  attache  case  (4  x 14  x 11 
inches)  to  commute  with  you  between 
work  and  home. 

The  ACT-II’ s demodulator  employs 
four  stages  of  active  filtering  to 
minimise  the  bit  error  rate  of  the 
receiver.  If  you  are  eager  to  join  the 
ranks  of  those  who  sit  at  home  and  en- 
joy the  use  of  a powerful  computer 
system  across  town,  the  ACT-II  can  be 
your  ’’password”. 

As  a further  convenience  feature,  the 
modulator  input  and  demodulator  out- 
put are  available  at  jacks  on  the  rear  of 
the  ACT-II  cabinet  so  that  you  may  link 
a local  serial  device  (such  as  a digital 
casette  tape  or  even  your  own  computer 
system)  to  the  remote  computer  through 
the  internal  modem. 

The  ACT-II  can  be  purchased  for 
only  $550.00 


If  you're  looking  for  a low  priced 
high  powered  terminal,  consider  these 
features  which  are  all  standard  with 
MICRO- TERM'S  ACT-IV: 

DISPLAY:  Upper  and  descending  lower 
case  characters,  24  lines  of  80 
characters,  and  auto-scrolling. 
KEYBOARD:  Full  ASCII  with  cursor  con- 
trols and  auto-repeat  on  several  keys, 
TRANSMISSION  MODES:  Character  by 
character  or  ’’page”  mode. 

SPECIAL  FUNCTIONS:  relative  and  ab- 
solute cursor  addressing,  home  up, 
erase  to  end  of  line,  erase  to  end  of 
screen,  fixed  tabs,  report  cursor  posi- 
tion, and  display  control  characters. 
EDITING:  in  PAGE  mode,  the  user  can 
insert  or  delete  characters  on  any  line 
and  insert  or  delete  lines  on  the  page. 
DATA  RATE:  300  to  19200  baud  (Switch 
selectable  on  rear) 

The  ACT-IVa  comes  in  a compact 
(briefcase  compatible)  cabinet  without 
video  monitor  for  $550. 

The  ACT- 1 Vb  comes  complete  with  a 
124H  monitor  and  numeric  keypad  in  a 
single  enclosure  for  $800. 

Optional  available  features:  separate 
printer  port  (110-9600  baud)  $50 


GENERAL  INFORMATION: 

All  MICRO-TERM  products  are  fully  assembled,  tasted  and  guaranteed  for  90  days. 
The  entire  MICRO-TERM  product  line  is  available  from  stock  at  discriminating  com- 
puter stores  or  may  be  purchased  directly  from  the  factory.  All  prices  are  less 
monitors  (which  start  at  $130.00)  F„O.B.  St.  Louis,  Missouri. 

VISA  and  Master  Charge  Accepted 
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Medical  and  Legal  Professions”  — 2:00  p.m.*5:00  p.m. 

. . . This  session  will  discuss  medical  and  dental  office 
management  systems  using  microcomputers. 

Chairman:  Robert  C.  Brehm 

Promedics  Data  Corporation 

560  San  Antonio  Road,  Suite  201A,  Palo  Alto,  CA  94306 
Panelists: 

Jim  Fenci),  Cypress  Computer  Corporation 
. . . This  paper  will  discuss  elimination  of  paperwork  in 
the  office  using  a computer  system. 

Jim  Berchtold,  President,  Computer  Consulting  Services 
. . . This  paper  will  describe  use  of  a Commodore  PET 
system  to  diagnose  and  evaluate  respiratory  ailments  in 
patients. 

Steve  Rothenberg,  President,  Rothenberg  Information 
Systems 

. . . This  paper  discusses  word  processing  in  legal  and 
professional  offices. 

SESSION  #10 

Title: 

"Practical  Low-Cost  Software  for  Microcomputers 
— 9:00  a.m.-12:00  Noon 

. . . This  session  will  explore  one  inexpensive  way  to  pro- 
gram your  microcomputer  — published  software.  Pub- 
lished software  means  computer  programs  you  can  ob- 
tain free  or  at  low  cost  from  books,  magazines,  etc.  We 
will  discuss  what  kinds  of  programs  are  being  pub- 
lished, what  has  gone  into  making  them,  and  what  you 
can  expect  to  have  once  you  get  them. 

Chairman:  Lon  Poole 

Osborne  & Associates,  Inc. 

63Q  Bancroft  Way,  Berkeley,  CA  94710 

Panelists: 

Dr.  Adam  Osborne,  publisher  of  a series  of  books  of 
programs  and  president  of  Osborne  & Associates,  Inc. 
. . . Osborne  & Associates  are  supplying  the  microcom- 
puter industry  with  low-cost  applications  software  by 
publishing  software  in  the  form  of  books.  This  paper 
discusses  the  strategy  and  objectives  of  this  endeavor. 

Jim  Schreier,  President  of  The  Schreier  Software  Index 
. . . Mr.  Schreier  will  describe  the  events  leading  to  the 
publication  of  the  Schreier  Software  Index.  He  will  also  dis- 


cuss the  kinds  of  published  software  currently  available. 

Carl  Warren,  Senior  Editor,  INTERFACE  AGE  Magazine, 
and  Author  of  From  The  Counter  to  the  Bottom  Line 
. . , Mr.  Warren  will  discuss  how  a small  businessman 
might  go  about  using  published  software  to  do  his  ac- 
counting. 

Scott  Brim,  President  of  Computer  Systems  for 
Business,  inc. 

. . . Mr.  Brim  will  discuss  converting  Payroll  With  Cost 
Accounting  to  the  Alpha  Micro  System, 


SESSION  #11 

Title: 

“Systems  Analysis  for  Small  Business" 

— 9:00  a,m.-12:00  Noon 

. . . We  will  discuss  the  nature  of  small  business  markets 
and  entrepreneurs,  of  computer  people,  and  the  usual 
difference  in  their  respective  approaches.  We  will  cover 
survey  techniques,  and  some  simple  documentation 
and  planning  methods. 

Chairman:  Michael  Levy 

Jethro 

70  Boston  Post  Road,  Wayland,  MA  04306 
Panelists: 

Panel  members  will  be  announced  at  the  conference. 

SESSION  #12 
Title: 

"The  Form  of  Smalt  Business  Software  Packages" 

— 1:00  p.m.-4:00  p.m. 

. . . How  will  it  be  possible  to  vend  software  packages  to 
the  computer  illiterate  businessman?  Who  will  assist 
him  in  implementing  his  system  and  at  what  cost?  What 
is  the  practical  aspect  of  product  liability  as  it  pertains 
to  software  business  packages?  This  session  will  answer 
these  questions. 

Chairman:  Gordon  French 

Commodore  Business  Systems 
901  California  Avenue,  Palo  Alto,  CA  94304 

Panelists: 

Panel  members  will  be  announced  at  the  conference. 


SHOW  QUESTIONNAIRE 

(For  Those  Who  Attended) 
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1.  Ticket  No. 

2.  Were  the  conferences  of  interest?  □ YES  □ NO 

3.  Was  the  exhibition  adequate?  □ YES  □ NO 

7.  Comments 


5.  Because  of  the  show,  are  you  now  going  to  buy 
a computer  system?  □ YES  □ NO 

6.  When  do  you  expect  to  make  the 

purchase? 


Name Address City State_ 

Profession  Title  Company  Name  

Please  send  your  responses  to:  INTERFACE  AGE  Magazine,  P.O.  Box  1234,  Cerritos,  California  90701 
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Sunshine  Computer  Company 

PROUDLY  OFFERS  SYSTEM  THREE 

[ MCromemco 


From 


FOR  TIME  SHARING 


A Powerful  Microcomputer 
System  with  Capacity  for 
4 DISK  DRIVES! 


SYSTEM  THREE  includes: 

* Z-80A  Microprocessor 

» 32K  of  RAM  on  2 cards 

* Dual  Disk  Drive 

* 4-Drive  Controller 

* RS-232  Interface 
S-100  Bus 
Power-On  Switch 
21-slot  Motherboard 
Heavy  Duty  30  amp  Power 
Supply 

110  or  220  Volt  Operation 


off 

rVt 


Model  3100  CRT  Terminal  with 
80  character /line,  upper/lower 
case  and  separate  numerical  and 
cursor  keypads.  Price  $1595. 
Model  3101  with  added  line  edit' 
ing,  block  mode  and  function 
keys.  Price  $1995. 


Price  starts  at  $5990*  assembled 
and  tested. 


MANY  OPTIONS 
AVAILABLE 

Well  help  you  design  your  com- 
puter system  to  suit  your  spe- 
cial applications  for: 

• Business/ Accounting 

• Word  Processing 

• Data- Based  Management 

• Science  and  Engineering 

• Legal  or  Medical 

• Education 


EXTENSIVE  SOFTWARE 
SUPPORT 

All  current  software  developed 
by  Cromemco  works  for  The 
SYSTEM  THREE  Computer, 
including: 

• FORTRAN  IV 

• 16KZ-80  BASIC 

• Z-80  Macro  Assembler  and 
Linking  loader 

with  more  on  the  way. 


High  Speed  Line  Printer  Model 
3703  speed  is  180  cps,  bi-direc- 
tional with  132  column  width 
and  tractor  feed.  Price  $2995. 

COMPLETE  SYSTEM 
With  your  choice  of  peripher- 
als, whether  they're  from  Cro- 
memcG  or  from  any  of  the  fine 
devices  we  have  in  stock,  you 
can  have  a microcomputer  sys- 
tem up  and  running,  performing 
a wide  range  of  tasks,  for  less 
than  $10,000. 


^Special  pricing  available  with  full  system  purchase.  Sunshine  Computer  Company  specializes 
in  assembled  systems.  All  systems  are  sold  with  a 90-day  written  warranty.  Stop  in  for  a 
demonstration.  If  you’re  not  nearby,  call  or  write  for  more  information,  because  Sunshine 
Computer  Company  ships  anywhere  in  the  U.S. 

Sunshine  Computer  Company 

20710  South  Leapwood  Ave.  • Carson,  California  90746  • (213)327-2118 
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Product  Preview 


BIT  PAD  ...  A New  Graphic 
Data  Entry  Device 

By  Albert  L.  Whetstone 


Maybe  it’s  not  polite  to  point,  but  pointing  is  a great 
way  to  put  graphic  information  into  your  computer.  BIT 
PAD*,  shown  in  Photo  1,  is  a new  low-cost  digitizing  tab- 
let developed  by  Summagraphics  Corporation,  which 
lets  you  just  point  at  elements  on  a picture,  drawing  or 
chart  and  the  tablet  converts  that  point  into  digital  co- 
ordinates. 

Touching  the  pen-like  stylus  to  the  picture  laid  on  the 
tablet  produces  the  digital  X and-Y  coordinates  of  that 
point.  Or,  if  the  stylus  is  moved  along  a line  or  curve,  the 
BIT  PAD  produces  a continuous  stream  of  digital  X and 
Y coordinate  information  (up  to  64  coordinates  per  sec- 
ond). Architects,  engineers  and  scientists  use  high  cost 
digitizers  to  make  electrical  schematics  and  mechanical 
drawings,  design  buildings,  create  floor  plans,  lay  out 
roads,  help  a computer  read  X-rays,  and  a host  of  other 
applications. 

Summagraphics  Corporation  is  the  leading  supplier 
of  industrial  graphic  tablets  and  digitizers,  Recently, 
Summagraphics  has  been  able  to  redesign  their  Indus- 
trial units  into  a low-cost,  high  performance  digitizer 
ideal  for  the  personal  computer  user.  The  BIT  PAD  has 
an  11"  square  digitizing  area  that  takes  only  a 15” 
square  desk  space.  The  pen-like  stylus  is  connected  to  a 
small  12V2”  control  console  cabinet. 

You  can  choose  a BIT  PAD  to  resolve  200  points  per 
inch  or  100  points  per  centimeter,  about  the  same 
resolution  as  Summagraphics'  more  expensive  indus- 
trial digitizers. 

BIT  PAD  can  be  used  as  a more  reliable  and  versatile 
alphanumeric  keyboard,  by  pointing  to  letters  or  num- 
bers written  on  a BIT  PAD  overlay,  or  as  an  easier-to-use 
joy  stick.  Also,  motion  symbols;  move  up,  move  down, 
rotate  CW,  rotate  CCW,  can  be  printed  on  the  tablet  over- 
lay and  activated  by  touching  the  symbol  with  the  stylus. 

Until  BIT  PAD,  there  was  no  inexpensive  and  conven- 
ient method  for  the  personal  computer  user  to  directly 


•BIT  PAD  is  a registered  trademark  of  Summagraphics  Corporation 


convert  drawings,  pictures  and  other  graphic  material 
into  digital  form. 

Logic  involved  to  communicate  between  the  BIT  PAD 
and  the  computer  is  shown  in  Figure  1.  The  input  and 
output  data  formats  are  shown  in  Figure  2. 

Digital  X and  Y coordinates  of  the  point  touched  by 
the  BIT  PAD  stylus  are  generated  by  the  BIT  PAD  elec- 
tronics and  output  as  five  sequential  8-bit  bytes.  The  for- 
mat has  been  designed  so  that  the  BIT  PAD  is  easily  in- 
terfaced to  the  microcomputer  industry  standard  8-bit 
I/O  ports.  However,  an  RS232  interface  is  also  available. 
The  host  processors  can  service  the  BIT  PAD  by  operat- 
ing either  in  the  polled  or  interrupt  mode.  In  addition  to 
the  8 bits  shown  in  the  output  format,  Figure  2,  a Data 
Strobe  is  generated  for  every  byte.  This  data  strobe  can 
be  used  for  interrupt  driven  systems.  Positive  or  nega- 
tive pulse  is  jumper  selectable. 

The  BIT  PAD  receives  all  command  information  from 
the  host  computer  through  an  8-bit  command.  These 
commands  include  two  handshake  bits  used  for  inter- 
face control  (next  Byte  and  Byte  Received),  two  bits 
which  can  be  used  to  control  the  operating  mode  of  the 
BIT  PAD,  three  rate  bits  which  control  the  digitizing 
repetition  rate,  (when  the  front  panel  switches  aren’t 
used),  and  a status  valid  (SV)  bit. 

By  reducing  the  BIT  PAD  price  to  less  than  Vsth  of  the 
typical  professional  Digitizer/Tablet  price  (the  basic  BIT 
PAD  system  retails  for  S555),  Summagraphics  has  opened 
up  a new  spectrum  of  personal  computer  applications, 
ranging  from  super  new  games,  to  engineering  and  com- 
puter art.  In  fact,  Summagraphics  recognizes  that  the 
company  can’t  think  of  all  the  ways  to  use  BIT  PAD  and 
is  offering  $1000  for  novel  applications  that  their  users 
develop  and  have  published  in  journals  devoted  to  small 
computers. 

For  more  information  about  BIT  PAD  and  details 
about  the  application  offer  contact:  Summagraphics 
Corporation,  35  Brentwood  Avenue,  Fairfield,  Connec- 
ticut 06430,  (203)  384-1 344.  □ 
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Process  Data 


Figure  1.  Handshake 


Operation 


Output  Format 

The  formats  of  the  five  bytes  are  as  follows: 

The  formate  of  |he  live  byies  are  as  follows 
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Input  Format 

The  format  of  the  command  byte  is  as  follows: 

The  format  of  [he  command  byte  is  as  follows 
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Figure  2,  Operation 
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This  article  is  excerpted  from  the  original  configura- 
tion manual , written  by  John,  for  distribution  in  ail  Dyfe 
shops.  We  are  publishing  this  article  for  its  technical 
value  and  to  assist  hobbyists  who  presently  have  the 
MIO  Board . 

Unfortunately,  space  does  not  permit  the  publishing 
of  a facsimile  of  the  MIO  board . However,  we  felt  that 
this  would  not  present  a problem  for  MIO  board  owners. 

— Editor 


INTRODUCTION 

The  MIO  board  itself  is  a very  versatile  and  unique 
piece  of  equipment.  Its  features  make  it  compatible  with 
almost  any  S-100  bus  based  system  and  almost  any  soft- 
ware configuration.  Since  it  has  both  serial  and  parallel 
ports,  it  can  accommodate  a variety  of  terminals  either 
in  unison  or  separately.  Its  on-board  cassette  interface 
saves  the  user  the  cost  of  yet  another  board  for  his  sys- 
tem — a definite  advantage. 

The  board  is  very  difficult  to  configure  and  use,  be- 
cause of  the  MIO’s  versatility  and  amount  of  circuitry. 
The  MIO  manual  has  some  inaccuracies  and  the  lan- 
guage used  in  it  is  somewhat  hard  to  understand.  It  is 
because  of  this,  and  also  my  belief  that  this  is  truly  a 
workable  board,  that  I have  written  this  MIO  configura- 
tion article.  This  article  is  designed  to  be  used  as  a sup- 
plement to  the  MIO  manual  and  is  not  intended  to  totally 
replace  It. 

I hope  that  this  will  help  clear  up  the  “mystery'’ 
behind  making  the  MIO  board  “work.'1 


BOARD  FEATURES 

In  any  computer  system  there  is  need  for  input  and 
output.  The  different  software  available  and  the  differ- 
ent terminals,  make  the  question  of  “what  kind  of  I/O”  a 
perplexing  problem.  Then,  we  have  the  need  for  mass 
storage.  Cassette  tape  is  cheap  and  versatile,  but,  which 
standard  for  recording?  What  speed  to  record  at?  And 
does  this  mean  still  another  board  for  my  overloaded 
power  supply?  The  MIO  board,  with  all  its  versatility, 
allows  you  to  adapt  it  to  any  configuration  you  can 
dream  up.  On  the  same  board  is  a complete  cassette  in- 
terface that  can  be  configured  for  two  different  stan- 
dards of  recording  and  almost  any  transfer  rate. 

First,  is  the  serial  port.  This  is  a complete,  UART  con- 
trolled, input-output  serial  port.  The  number  of  stop  bits, 
byte  length,  and  parity  can  all  be  jumpered  to  suit  even  a 
“picky”  terminal. 

The  baud  rate  can  be  jumpered  to  all  of  the  standard 
baud  rates.  The  output  and  Input  can  be  jumpered  for 
current  loop,  RS232,  or  TTL. 

Second  is  the  control  port.  This  is  a complete,  parallel 
8-bit,  input-output  port.  The  input  side  is  available  to  all 
of  the  status  signals  for  all  of  the  ports.  With  this,  the 
computer  can  “watch"  the  entire  board  from  this  one 
port.  The  output  side  uses  4 bits  to  control  some  of  the 
internal  circuitry.  The  other  4 bits  are  available  for  out- 
puting  strobes,  controlling  circuitry  or  anything  else 
needed  by  the  user. 


MIO  Board 

By  John  K.  Borders,  Jr. 

Technical  Engineer,  Byte  Inc. 

Third,  is  the  dual  parallel  port.  There  are  two  com- 
plete, 8-bit  wide,  input-output,  parallel  ports  of  the 
board.  Both  of  these  ports  also  have  full  handshaking 
logic.  The  two  ports  are  at  the  same  address  and  are 
“toggled"  by  use  of  the  4 bits  from  the  control  port. 

Finally,  is  the  cassette  interface.  This  can  be 
jumpered  for  all  standard  bit  rates  and  has  the  capability 
of  recording  in  two  different  methods  — Tar  be  1 1 and 
Byte-Lancaster. 

All  of  that  on  one  board,  drawing  less  than  one  amp 
off  the  8V  bus!  If  you  still  don’t  think  of  the  MIO  board 
as  a “marvel  of  engineering"  then  you  haven’t  tried  to 
put  together  a system  with  five  different  boards  and 
software  mods  and  hardware  mods  and  headaches  and... 


JUMPER  AREA  EXPLANATION 

There  are  ten  different  jumper  areas  on  the  MIO  board. 
Each  one  has  its  own  special  requirements  and  pecu- 
liarities. 

During  the  entire  article,  when  orientation  is  discussed, 
it  will  be  assumed  that  the  user  has  the  board  in  front  of 
him  with  the  100-pln  edge  facing  down  and  the  three 
26-pin  edges  facing  up.  With  this  orientation,  the  regu- 
lator and  heat  sink  will  be  in  the  lower  left-hand  corner. 

Jumper  Area  U1T  direction  jumper  area.  This  area  is 
used  to  apply  signals  to  the  RS232  drivers  and  receivers. 
The  left  hand  side  of  the  socket  has  8 pins.  These  8 pins 
at!  go  directly  to  the  “SIO”  edge  connector  in  the  upper 
left-hand  corner  of  the  board.  Specifically; 


The 


U1  SOCKET 

SIO  EDGE  CONNECTOR 

9 

3 

10 

5 

11 

7 

12 

9 

13 

14 

14 

11 

15 

21 

16 

15 

right  hand  side 

of  the  U1  goes  to  the  RS232 

, and  receivers.  Specifically: 

U1  SOCKET 

RS232  DRIVERS 

1 

Receiver  #4 

2 

Driver  #4 

3 

Receiver  #3 

4 

Driver  #3 

5 

Receiver  #2 

6 

Driver  #2 

7 

Receiver  #1 

8 

Driver  #1 

By  running  jumpers  from  the  left-hand  side  to  the 
right-hand  side  of  U1,  you  can  connect  the  RS232  drivers 
or  receivers  to  any  of  the  designated  pins  on  the  SIO 
edge  connector.  This  allows  a lot  of  freedom  to  adjust  to 
non-standard  terminals.  Below  is  an  example  to  config- 
ure this  jumper  area  for  most  terminals.  If  you  have  a 
non-standard  terminal,  or  are  not  sure,  then  you  should 
trace  the  lines  to  your  terminal  and  jumper  the  drivers  or 
receivers  to  suit  your  specific  needs. 
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Jumper  Area  U2,  output  jumpers.  This  area  is  used  to 
connect  the  output  drivers  to  the  signals  that  you  want 
to  output  to  your  terminal.  The  8 pins  on  the  left-hand 
size  of  socket  U2  are  connected  to  the  different  output 
drivers.  Pine  5-8  are  connected  to  f he  four  RS-232  drivers 
which  in  turn  are  connected  to  socket  U1.  Pins  2-4  are 
connected  to  three  open  collector  drivers.  The  output 
from  these  drivers  are  connected  directly  to  the  SIO 
edge  connector.  Pin  one  is  a special  open  collector 
driver  which  is  used  to  drive  a current  loop  circuit  for  a 
teletype.  This  current  loop  is  further  routed  to  the  SU1 
edge  connector.  To  make  the  output  clear: 


The  left-hand  side  is  connected  as  follows: 

Pin  # Function 

9 Connected  to  ground 

10  Connected  to  SIO  edge  connector  pin  #2 

11  Connected  to  SIO  edge  connector  pin  #10 

12  TO  AT  A output  from  UART 

13  CR3  output  bit  3 from  control  port 

14  CR2  output  bit  2 from  control  port 

15  CR1  output  bit  1 from  control  port 

16  CRO  output  bit  0 from  control  port 

By  connecting  the  TDATA  output  from  the  UART  to 
the  appropriate  pin,  you  can  drive  almost  any  type  of  ter- 
minal from  current  loop  to  RS-232  to  straight  TTL. 

Below  is  an  example  to  configure  this  area  for  an 
ADM -3 A or  most  any  RS-232  interface: 


Jumper  Area  T7,  UART  configuration.  This  jumper 
area  is  located  directly  below  1C  U7  — the  bit  40-pin 
UART.  It  is  organized  as  three  columns,  each  with  five 
pins.  The  leftmost  column  is  tied  directly  to  ground.  The 
middle  column  is  tied  to  + 5V  through  a 1 K resistor.  The 
rightmost  column  pins  are  connected  directly  to  pins  on 
the  UART  chip.  These  pins  control  certain  functions 
within  the  UART  chip.  Below  is  a diagram  that  explains 
what  each  pin  does. 


, , 

1 1 

I 1 

The  bits/character  is  adjusted  as  follows: 

W1 

W2 

BITS/CHARACTER 

0 

0 

5 

0 

1 

6 

1 

0 

7 

1 

1 

8 

For  most  serial  terminals,  all  of  the  UART  pins  will  be 
jumpered  to  + 5 (high).  Below  is  an  example. 


SIO  BAUD  RATE  JUMPERS 

This  consists  of  three  jumper  areas,  actually.  They  are 
all  located  in  the  upper  right-hand  corner  of  the  MIO 
board.  Each  area  is  composed  of  three  columns,  each 
with  four  pins.  This  makes  a total  of  1 2 rows.  These  rows 
are  numbered  from  0 to  1 1 starting  from  the  bottom,  and 
working  up.  The  columns  are  labeled  A,  B,  and  C.  The 
diagram  below  illustrates: 
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SPECIALTIES: 

Business  Packages 
Industrial  Systems 
Entrepreneur  Systems 
Hardware  Designs 
Software  Designs 
Service 

We  Stock  Most  Major  Micro  Manufacturers 
* * * Hobbyists  Welcome  * * * 

Ask  About  System  Specials 
New!  Come  See  Our  Own  S-1 00 
Motherboard/Power  Supply 


Our  Representative  In  San  Diego! 
Jim  Farthing 
(714)  421-1 041 


BITS  N BYTES 
College  Business  Park 
679  "D  " S.  State  College  B I vd 
Fullerton,  Calif.  92631 
(714)  879-8386 

HOURS;  12—7  P.M.  M-F 
12-5  P M.  Sat. 


OJrtyRlfl 


Tnr 
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We  speak  your 
language 


And  we're  giving  you  what  you  want, 

* a comprehensive  product  line.  Hardware,  assembled  or 
kits  p and  software  from  major  m anufacturers , Plus  books  and 
cu  rrent  li  te  ratu  re . Financ  i n g a v ai  ta  ble . 

* a trained,  enthusiastic  staff.  We  il  help  you  choose  or 
design  the  system  that’s  right  for  you.  No  high  pressu re  here 

* service  when  you  need  it.  We  won’t  setl  you  something 

• a brand  new  facility 
in  Pennsylvania. 

Well  be  able  to 
serve  our  South  Jersey  - 
Pennsylvania  customers 
more  efficiently  now. 

• a bigger,  better  New 
Jersey  store.  WeVe 
enlarged  our' showroom 
in  Iselin,  Now  there  are 
more  displays  you  can 
try  out,  There’s  more 
room  to  stock  the 
products  you  need. 


The  Microcomputer  People:1- 


Computer  Mart  of  New  Jersey 
Computer  Mart  of  Pennsylvania 


New  Jersey  Store 

501  Route  27 
Iselin,  NJ  08830 
201-283-0600 
Tue. -Sat.  70:00-6:00 
7ue.  & Thor  til  9:00 


Pennsylvania  Store 

550  DeKalb  Pike 

King  of  Prussia.  PA  1 9406 

215-265-2580 

Tue.-ThUf.  11:00-9:00 

Fri.  & Sat.  10:00-6:00 


(our  only  Joe  a (ions) 


There  are  a few  things  you  must  be  careful  of  when 
configuring  this  section.  First  of  all,  you  must  under- 
stand that  even  though  there  are  three  different  areas, 
they  are  treated  as  one  unit,  and  the  rows  are  numbered 
continuously  from  area  to  area.  Second,  you  must  be 
careful  of  the  A,  B,  and  C labels.  The  upper  and  lower 
areas  have  the  ilG”  row  on  the  left-hand  side,  and  the 
"A”  row  on  the  right-hand  side.  However,  the  middle  is 
exactly  the  opposite.  The  ,JC"  row  is  on  the  right-hand 
side,  and  the  “A”  row  is  on  the  left.  Keep  this  in  mind  as 
you  configure  this  area. 

Row  A is  connected  to  ground  (0)  and  row  B is  con- 
nected to  +5VDC  (1)  through  a IK  pullup  resistor.  Row 
C is  connected  to  the  inputs  of  counters  that  are  used  to 
adjust  the  count  rate  to  the  UART.  By  jumpering  row  C 
to  0 (row  A)  or  1 (row  B),  the  count  rate,  and  therefore, 
the  baud  rate  can  be  changed. 

The  jumper  chart  for  this  area  is  on  page  2-19  of  the 
MIO  manual.  Now  that  you  know  how  this  area  is  de- 
fined and  the  traps  to  watch  for,  you  can  follow  the  chart 
fairly  easily. 

Jumper  Area  U19,  board  address  jumpers.  This  area  is 
used  to  set  the  I/O  port  address  of  the  MIO  board.  There 
are  actually  four  ports  on  the  board.  This  jumper  area 
selects  the  address  of  the  first  port.  The  other  three 
follow  immediately  after  it  in  the  addressing  block.  Pins 
3-14  are  used  to  select  the  address.  Pine  1,  2,  15,  and  16 
are  used  to  select  the  polarity  for  the  cassette  interface. 
The  table  for  this  jumper  area  is  on  page  2-7  of  the  MIO 
manual.  For  most  systems  that  use  low  addressing  (i.e. 
port  0 and  1)  for  their  I/O,  this  jumper  area  can  be  left 
totally  disconnected. 

Jumper  Area  U44,  internal  address  jumpers.  This  area 
is  used  to  "re-arrange”  the  order  of  the  four  ports  on  the 
MIO  Board.  The  four  ports  are: 

Serial 

Control 
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IMSAI  80/30  Video  Computer 


lowest  cost  complete  sys- 
tems package  on  the  market 

A complete  computer  with  memory, 
built-in  terminal  (full  80x24  display), 
powerful  monitor  software,  serial 
and  parallel  ports,  IKB-1  Intelligent 
Keyboard,  Key  operated.  Shipped 
in  kit  form.  Call  for  special  discount 
assembled  price. 


• 8085-based  for  50%  faster  pro- 
gram execution  [3  mHz]  using 
standard  500ns  memory 

* 10  slot  motherboard,  28-amp 
power  supply 

• video  display  with  text  editing 
features 

* optional:  fully-slotted,  wave 
soldered  motherboard,  $75 


$1099 

irfreg.  S1 199) < 


$699* 
assembled 

*add  $39  for  power  supply,  $39  for  cabinet 


IMSAI  Assembled  Disk 
Controller  and  Drive 

drive  over  one  Megabyte  of  disk  storage 

Drive  up  to  four  standard  floppy  disks  and  three  mini- 
floppies simultaneously.  Single  or  double  density. 

* program  controllable 

* includes  mini-Shugart  drive  and  controller 

* shown  with  optional  cabinet 


Software 

Reg. 

Sale 

MDOS  with  Basic-E 

$100 

C-Basic 

EMC 

100 

Fortran 

100 

MicroAge  MKB-2  Keyboard 

at  last— a good  affordable  keyboard 


Designed  for  your  64  or 
80  character  video  board. 
Comes  assembled  in 
a heavy  steel  case  with 
parallel  interface,  on- 
board voltage  regulation, 
standard  DB25S  con- 


nector and  full  documen- 
tation for  interfacing  with 
popular  video  boards. 

* numeric  key  pad 

* upper  & lower  case 

* cursor  control  keys 

* auto  repeat  on  all  keys 


Hitachi  9"Video 
Monitor 

* ideal  for  80  x 24  displays 

* 100%  Solid  State 

* high  resolution 

* outstanding  reliability 


Texas  Instruments  Serial  Impact  Printer  j 


Tl  reliability,  plus  high-speed  smart  printing 

TTs  new  810  multi-copy  impact  printer.  Lets  you  print  up 
to  440  lines  per  minute  because  of  its  unique  look-ahead 
bi-directional  feature,  controlled  by  an  on-board  micro- 
processor. 


* ISOcps,  110  to  9600  baud 
switchable 

* includes  tractor  feed 


» programmable  forms  feed 
available 

* RS-232C  serial  interface 


MicroWorld  (formerly  Byte  Shop  Mail  Order]  was  established  in  1976 
to  give  you  the  lowest  prices  on  products  from  the  industry’s  leading 
manufacturers.  Call  or  write  MicroWorld  for  all  your  computing  needs. 


Newl  Byte  Shopper  Guide  Vol.  111^  33,95  CIRCLE  INQUIRY  NO.  58 


MICROWORLD 
803  N.  Scottsdale  Rd. 
Tempe,  AZ  85281 
(602)894-1193 
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High  Prices 
Byte  The  Dust. 

(Fayetteville,  NT)  Computer  Enterprises  has 
kept  their  prices  low.  If  you  order  now,  on  top 
of  reliability,  lightning- fast  delivery,  you'll 
pay  only  the  prices  you  see  below.  Other 
great  products  from  the  leaders  in  micro- 
computing are  available  from  Computer 
Enterprises, 


Credit 

Cash 

Card  Price 

Price 

Lear  Siegler  ADM- 3 A Kit 

$728 

$700 

IMSAI  8080  w / 22  slots  Kit 

614 

590 

IMSAI  PCS-80/  30  Kit 

1097 

10SS 

IMSAI  PCS-80  / IS  Kit  . . . 

731 

703 

Edge  Connectors  8c  Guides 

for  IMSAI 

4 

4 

Heuristics  Speechlab 

Assmbld.  , , 

265 

254 

Vector  Graphic  250ns  8K 

RAM  Assmbld*  

187 

180 

TDL  VDB  Video  Display 

Board  Assmbld 

338 

325 

TDL  Software  Package  A 

on  North  Star  Disk  

228 

219 

TDL  Software  Package  on 

Paper  Tape 

160 

144 

George  Risk  ASC II 

Keyboard  Kit  

52 

so 

Cromemco  Dazzler  Kit 

190 

183 

Cromemco  I6K  PROM 

Card  Kit  

128 

123 

Cromemco  TU-ART  Kit 

173 

166 

Call  or  write  for  our 
giant  Spring  Computerlogue 
Catalogue  Today. 


IMSAI  VIO-B  Kit 

252 

242 

IMSAI  VIO-C  Kit 

297 

286 

TDL  XI TAN  ALPHA  1.5 

795 

764 

Cromemco  Z2  Kit 

557 

536 

Dynabyte  250ns  16K 
Static  RAM  Assmbld,  . . 

577 

555 

Shipping  charges:  *10  per  CPU  on  largar  unite;  *1.50  per  kit.  $£.00  min. 
per  order. 

delivery  is  stock  to  30  days  on  most  Items.  Shipment  is  immediate  Tor 
payment  by  cashier's  check,  money  order  or  charge  card.  Allow  3 weska 
‘or  personal  checks  to  clear.  N.Y,  Stats  residents  add  approp,  sales 
tax.  Availability,  prices  and  specs  may  change  without  notice 

Operating  Hours: 

tIvf  io-9  31?:  W: rite  or  Call 

Closed  Sat.  & Sun. 

computer 

enterprises™ 

P.O.  Box  71 

Fayetteville,  N.Y.  13066 

Phone  (3X5)  637-6208  Today! 
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Parallel 

Cassette 

By  configuring  the  jumpers  these  ports  can  be  placed 
in  any  order  in  the  addressing  scheme.  The  first  port  will 
have  the  address  that  is  configured  in  the  “address 
jumper  area  U19."  The  chart  on  page  2-8  of  the  MiO 
manual  shows  how  to  configure  the  jumpers.  However, 
the  commends  in  the  chart  are  not  correct.  To  be  com- 
patible with  Processor  Technology  software,  you  should 
use  the  jumpers  labeled  “IMSAI  SIO."  Other  than  that, 
the  chart  should  be  followed  to  suit  your  system. 

Jumper  Area  T10,  CRl  bit  rate.  This  area  is  located  in 
the  lower  right-hand  corner  of  the  MIO  board,  it  is  used 
to  adjust  the  baud  rate  of  the  cassette  interface.  It  is 
organized  as  three  columns  of  8 pins.  The  columns  are 
labeled  A,  B,  and  C,  with  “A”  as  the  rightmost  column, 
"B"  in  the  middle,  and  “C"  as  the  leftmost  column.  The 
rows  are  numbered  from  0 to  7 starting  at  the  bottom. 
The  diagram  below  illustrates. 


G— © O 

G— © O 

G— © O 
G— © O 
G^o^e 
G— © O 

Column  A is  tied  to  ground  (0>  and  column  B is  tied  to 
+ 5V  (1).  Column  C is  connected  as  the  input  to  a 
counter.  By  connecting  column  C to  either  ground  (0)  or 
+ 5V  (1),  you  can  adjust  the  bit  rate  of  the  cassette  inter- 
face to  suit  your  particular  needs.  The  table  of  bit  rates 
available  is  on  page  2-31  of  the  MIO  manual. 

INPUT  JUMPER  AREA 

This  area  allows  the  user  to  connect  a variety  of  input 
signals  to  the  control  input  port,  and  set  the  interrupt 
vector. 

The  area  is  arranged  as  six  columns,  each  with  8 
rows.  Each  column  has  a special  function,  so  each  one 
will  be  treated  individually. 

Below  is  a diagram  to  guide  you  through  the  explana- 
tion: 
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A — Control  Input  Port.  These  eight  pins  are  the  8 bits 
of  the  input  side  of  the  Control  Port.  By  jumpering  these 
pins  to  other  areas  the  computer  can  monitor  a variety 
of  functions. 


PIN  # 
0 
1 
2 

3 

4 

5 

6 
7 


FUNCTION 
Control  port  bit  #0 
Control  port  bit  #1 
Control  port  bit  #2 
Control  port  bit  #3 
Control  port  bit  #4 
Control  port  bit  #5 
Control  port  bit  #6 
Control  port  bit  #7 


B — UART  Status.  These  eight  pins  are  connected  to 
the  status  signals  from  the  UART.  By  jumpering  these 
pins  to  the  control  input  port,  the  computer  can  monitor 


the  serial  port. 

PIN  # 

NAME 

FUNCTION 

0 

OE 

UART  overrun  error 

1 

BIOS 

See  Table  4,  page  2-10 

2 

/ RRDY 

Inverse  of  RRDY 

3 

/TRDY 

Inverse  of  TRDY 

4 

TRDY 

Ready  for  transmit  data 

5 

FE 

UART  framing  error 

6 

RRDY 

Received  data  ready 

7 

PE 

UART  parity  error 

C - 

Parallel  Port  Status.  These  8 bits  are  used  for  a 

variety 

of  functions. 

PIN  # 

NAME 

FUNCTION 

0 

RDATA 

UART  receive  data  input  line, 
jumper  to  EIA  driver  for  RS232  or 
current  loop 

1 

CL1 

Current  loop  input  data  jumper  to 
RDATA  to  connect  current  loop  to 
UART 

2 

PRDY 

Logical  OR  of  pin  #4-3  of  area  C 

3 

PIOS 

See  Table  4 page  2-10  of  MIO  manual 

4 

12DA 

Parallel  port  2 is  ready  for  more  out- 
put data 

5 

02DR 

Parallel  port  2 has  input  data  ready 

6 

11  DA 

Parallel  port  1 is  ready  for  more  out* 
put  data 

7 

01  DR 

Parallel  port  1 has  input  data  ready 

D — EIA  and  TTL  Drivers.  This  8 bits  are  connected  to 
E1A  level  drivers  and  TTL  level  drivers.  By  jumpering 
these  to  the  UART,  you  can  interface  to  almost  anything. 


PIN  # 

NAME 

FUNCTION 

0 

REIA4 

EIA  receiver  #4 

1 

REIA3 

EIA  receiver  #3 

2 

REIA2 

EIA  receiver  #2 

3 

REIA1 

EIA  receiver  #1 

4 

CTIS 

Byte  ready  from  cassette 

5 

ITTL3 

TTL  direct  input  number  3 

6 

ITTL2 

TTL  direct  input  number  2 

7 

ITTL 

TTL  direct  input  number  1 

E — Ground.  All  of  these  pins  are  tied  to  ground.  They 
are  meant  to  ground  the  appropriate  “I NT"  pin  to  form 
the  Interrupt  Vector. 

F — Interrupt.  These  8 lines  are  connected  to  the  data 
bus  on  the  computer  and  are  strobed  on  the  bus  during 
an  interrupt.  This  provides  a means  to  manually  insert  a 1- 
bvte  instruction  into  the  computer  on  an  interrupt.!  ' 
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BURN A PROM 

COMMUNICATIONS  ELECTRONICS  introduces  the 
GIMIX™  4K  PROM  board  with  built  in  programmer  and 
duplicator  that  plugs  into  the  SS50  bus  for  use  with  the 
S,W,T,P.  or  simitar  computer.  The  4K  Prom  Programmer 
and  Duplicator  (PPD)  board  holds  four  2708s  and  includes  a 
2708  with  all  necessary  software  Master  switch  with 
warning  light  allows  you  to  insert  and  remove  PROMs 
without  shutting  down  your  computer.  Includes  four  write 
protect  switches,  one  for  each  PROM.  All  four  PROMs  can 
be  written  at  the  same  time  for  duplicating  if  desired.  Dip 
switch  addressing  to  any  4K  boundry.  When  not  being  used 
for  burning  PROMs,  our  4K  PPD  may  be  used  as  a 4K 
ROM  board.  Other  GIMIX™  products  now  available  for  the 
SS50  bus: 

• 4K  Prom  Programmer  and  Duplicator  (PPD) $269.00 

• 8K  EPROM  board  with  0 2708  EPROMs $259.00 

• 8K  EPROM  board  with  no  2708s  supplied $11 9.00 

• Extender  board  * $25.00 

To  order  your  4K  PPD  or  any  other  GIMIX™  computer 
hardware,  send  the  above  amount  and  $5,00  per  order  for 
UPS  shipping  to  COMMUNICATIONS  ELECTRONICS, 
Box  1002-Department  Glt  Ann  Arbor,  Michigan  48 106  or 
call  toll  free  800-521-4414  now  to  place  a Visa  or  Master 
Charge  order,  In  Michigan  or  outside  the  U,S>  dial  313-994* 
4441.  Foreign  orders  invited  at  slightly  higher  cost.  We  cany 
the  total  Gimix™  Ghost™  line.  To  get  a complete  catalog  of 
the  CE  computer  division,  send  your  request  to  COMMUNI- 
CATIONS ELECTRONICS,  Box  1002-Dept.  Al,  Ann 
Arbor.  Michigan  48106  U.SA  | 
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Computer  Tutorial  — Part  II 

Storage  Devices  — Or,  Memories  Are 

Made  of  This 

By  Roger  H.  Edelson,  Hardware  Editor 


This  month  *we  will  take  an  overview  of  the  many 
devices  which  have  been,  and  are  used  as  memory  ele- 
ments for  a digital  computer.  As  the  field  of  computer 
memories  is  so  vast,  I expect  to  take  two  months  of  ar- 
ticles to  give  you  just  a glimpse  of  the  technology.  In 
this  month's  article  we  will  have  an  overview  of  many 
different  technologies.  Some  of  them  may  be  slightly 
surprising  to  you,  but  in  almost  all  cases  working  mem- 
ories have  been  built  of  all  the  elements  I will  cover.  In 
next  month’s  article  we  will  delve  more  deeply  into  the 
technologies  which  make  up  the  bulk  of  the  memories 
found  in  the  microcomputer  field. 

In  considering  memory  technology  and  applications, 
one  of  the  fundamental  problems  that  comes  to  mind  is 
the  fact  that  the  various  technologies  and  applications 
overlap.  This  makes  it  difficult  to  characterize  a par- 
ticular memory  technology  into  any  specific  category. 
For  instance,  it  is  possible  to  build  either  volatile,  non* 
volatile,  or  permanent  memories  out  of  semi-conductors, 
and  magnetic  memories.  While  non-volatile  memories 
may  be  either  destructuve  or  non-destructive  depending 
on  the  particular  element.  Table  1 is  the  breakdown  of 
categories  that  I will  use  for  these  articles. 

First  it  is  necessary  to  define  the  terms  used  in  the 
category  table  before  we  can  begin  to  discuss  the  mem- 
ories themselves.  Permanent  Memory , one  which  can 
not  be  easily  altered  once  the  contents  have  been  stored. 
Non-Permanent  Memory ; one  whose  contents  may  be 
altered  by  the  user  and  new  contents  can  be  stored. 
Volatile,  a memory  whose  contents  will  become 
unreliable  once  power  is  removed.  Non-Volatile,  a 
memory  whose  contents  remain  stored  when  the  power 
is  removed.  This  does  not,  however,  mean  that  the 
memory  cannot  be  erased.  NDRO  (Non  Destructive  Read 
Out),  a memory  whose  contents  are  not  altered  when 
those  contents  are  accessed  by  the  using  device.  DRO 
(Destructive  Read  Out),  a memory  whose  contents  are 
disturbed  by  the  reading  process. 

Static  and  Dynamic  are  two  terms  whose  meaning  is 
dependent  upon  the  particular  technology  used. 

MAGNETIC  DEVICES 

A dynamic  memory  is  one  in  which  the  magnetic 
medium,  and  its  supporting  structure,  are  moved  physi- 
cally to  produce  a signal  describing  the  contents.  A 
static  magnetic  memory  is  one  in  which  no  physical 
movement  of  the  magnetic  element,  and  its  support 
must  be  moved. 

SEMI  CONDUCTOR  DEVICES 

When  referring  to  semi-conductor  memories,  a static 
memory  is  one  whose  contents  will  remain  stable  so 
long  as  power  is  applied.  A dynamic  semi-conductor 
memory  is  one  in  which  the  contents  slowly  fade  away 
unless  constantly  rewritten,  or  refreshed. 

PERMANENT  MEMORIES 

Let's  begin  our  memory  survey  with  a look  at  the 


various  permanent  memories . Punched  paper  tape  and 
Hollerith  (IBM)  cards  are  two  examples  of  a permanent 
memory.  Both  are  easy  to  load  and  fairly  easy  to  read. 
Barring  accident,  the  contents  will  remain  unchanged.  If 
an  error  is  made  in  storing  contents  in  either  of  these 
media,  corrections  can  be  made  with  tape  and  a manual 
punch.  Hardwired  memories,  such  as  diodes,  or  wired 
transformers  (cores),  are  not  as  prevalent  as  the  paper 
memories,  but  they  are  generally  less  accident  prone.  In 
particular  some  very  compact,  highly  reliablepermanenf 
memories  have  been  built  using  the  wired  core-trans- 
former  element. 


This  does  not,  however, 
mean  that  the  memory 
cannot  be  erased. 


The  semi-conductor  permanent  memories  either  con- 
figured as  a ROM  (Read-Only  Memory),  or  as  a PROM 
(Programmable  Read-Only  Memory),  are  probably  the 
devices  most  of  us  think  of  when  we  hear  permanent 
memory . Various  semi-conductor  technologies  can  be 
used  to  produce  a ROM  or  PROM,  and  we  will  discuss 
these  in  depth  in  a later  article.  The  ROM  version  can  be 
built  by  having  the  factory  pre-program  the  device,  after 
manufacture  but  before  shipment  to  the  user.  A ROM 
may  also  be  constructed  by  having  the  contents  set  up 
during  the  manufacturing  process  by  means  of  the 
metallization  mask.  These  devices  are  called  mask-pro- 
grammable ROMs.  They  provide  the  lowest  cost  method 
of  fabricating  a semi-conductor  permanent  memory,  but 
you  had  better  be  very  sure  of  the  memory  contents 
before  you  commit  to  a mask  programmable  device.  The 
cost  of  the  mask  is  not  cheap.  Also,  these  masked 
devices  are  selected  when  a large  quantity  of  memories 
is  to  be  purchased. 

NON-VOLATILE  MEMORIES 

By  far  the  most  varied  branch  of  memories  is  the  de- 
vices which  make  up  the  non-permanent  memory  tech- 
nology. To  ease  our  consideration  of  this  group  we  will 
divide  it  into  volatile  and  non-vofatile  memories.  The 
volatile  branch  contains  some  of  the  more  exotic  mem- 
bers of  memory  devides,  so  let’s  begin  our  discussion 
with  the  non-volatile  devices.  Until  recently  almost  all 
non-volatile  memories  used  a storage  based  on  a mag- 
netic element.  Semi-conductor  technology  has  changed 
this  picture,  but  we  shall  still  begin  with  the  magnetic 
memories.  Basically,  all  magnetic  memories  depend  on 
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the  fact  that  if  a magnetic  element  is  placed  in  one  posi- 
tion, it  will  remain  with  its  north  and  south  poles  in  that 
direction,  until  the  orientation  is  changed  by  the  ap- 
plication of  another  external  field.  This  simplistic  state- 
ment neglects  domain  walls,  and  other  more  esoteric 
components  of  magnetic  theory,  but  for  our  purposes  is 
a sufficient  working  rule. 

The  major  differences  between  magnetic  memories 
occurs  in  the  method  used  to  sense  the  orientation  of 
this  magnetic  dipole.  In  destructive  read  out  (DRO) 
memories  the  dipole  orientation  is  sensed  by  always  at- 
tempting to  change  its  direction  to  a previously  estab- 
lished rest  direction.  If  the  dipole  were  oriented  op- 
posite to  the  rest  direction,  a signal  will  be  generated 
when  the  dipole  is  flipped.  Should  the  orientation  be 
identical  to  the  rest  direction,  no  output  signal  wilt  be 
generated,  as  no  magnetic  lines  of  flux  are  generated. 
However,  in  this  case,  the  contents  of  the  memory  are 
altered  by  the  application  of  the  field  which  reverses  the 
direction  of  the  magnetic  dipoles,  storing  one  state  of 
information. 

All  single  hole  per  core  magnetic  elements  are  in  the 
DRO  class.  These  types  of  core  memories  can  be  further 
classified,  depending  on  the  methods  used  to  address 
the  individual  elements,  and  the  number  of  cores  per  bit. 
If  we  add  one  more  hole  to  the  core,  and  orient  it  so  that 
the  axis  of  the  two  holes  are  orthogonal  (right  angled),  a 
device  is  formed  which  is  capable  of  being  used  as  an 
NDRO,  non-destructive  read  out,  memory. 

The  non-destructive  properties  of  this  device  are  due 
to:  A sensing  field,  applied  through  one  of  the  holes,  can 
provide  information  on  the  direction  of  the  magnetic  di- 
poles, around  the  orthogonal  hole.  This  is  accomplished 
without  disturbing  the  stored  dipoles  direction.  This 
device  is  called  a fransriuxor,  The  transfluxor  is  one  of  a 
class  of  magnetic  NDRO  memories  that  is  static.  In 
other  words,  the  fransriuxor  does  not  have  to  be  physi- 
cally moved  to  produce  an  output  signal,  only  the  store 
field  is  partly  rotated. 

Another  static  magnetic  NDRO,  much  the  same  as 
the  transfluxor,  is  a thin-f ilm  memory  produced  by  CDC. 
To  form  this  memory  element  two  different  magnetic 
films  are  sputtered  onto  a glass  substrate.  One  film  is 
made  up  of  a hard  magnetic  alloy  (one  that  is  difficult  to 
re-orient).  The  other  film  is  a softer  alloy  and  is  placed 
over  the  hard  film.  Information  is  stored  by  setting  the 
hard  film  into  the  appropriate  direction.  The  soft  film 
tracks  the  dipole  direction  of  the  harder  alloy.  The 
stored  information  is  sensed  by  providing  a field  just 
strong  enough  to  flip  the  soft  film,  but  the  hard  film  re- 
tains its  orientation.  If  the  soft  film  changes  direction, 
an  output  signal  is  produced  indicating  the  storage  of 
same  data.  After  the  sensing  field  is  removed,  the  soft 
film  will  revert  to  the  orientation  stored  by  the  hard  film. 
As  might  be  expected,  this  device  does  have  an  upper 
limit  on  the  number  of  reads  (greater  than  106).  Basical- 
ly, this  is  a very  reliable  NDRO  memory.  However,  it  is 
extremely  expensive  to  produce. 

Another  magnetic,  static  NDRO  that  is  just  now  start- 
ing production  is  the  magnetic  bubble  memory.  This 
memory  operates  by  the  propagation  of  magnetic  do- 
main bubbles  through  a medium.  It  is  a bulk-storage 
device  that  will  rival  magnetic  tapes  in  a few  years.  As 
the  technology  is  just  being  refined  and  developed,  the 
prices  of  this  element  should  begin  to  drop  rapidly  in 
the  next  two  to  three  years.  Also  the  availability  will  in- 
crease. Currently,  the  only  commercially  available 
devices  are  being  produced  by  Texas  Instruments. 

The  more  familiar  magnetic  NDRO  memories  are  the 
dynamic,  or  moving  medium,  types,  in  this  class  we  find 
the  magnetic  tapes,  disks,  and  drums.  All  of  these 
memories  depend  on  moving  the  magnetic  dipole  physi- 
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cally.  rather  than  rotating  the  dipole  magnetically.  The 
theory  of  operation  of  these  devices  is  similar  to  the 
generator  or  alternator  in  your  car. 

Magnetic  tapes  may  be  either  cassette  or  the  larger 
7/9  track  types.  Information  may  be  recorded  either  in  an 
audio  (analog)  form  or  digital  format.  Many  different 
types  of  storage  techniques  have  been  developed  to  in- 
crease the  density  of  the  recording  information,  and  the 
reliability  of  the  recording. 

The  disk  storage  elements  may  either  be  rigid,  or  the 
more  familiar  floppy  (flippy)  types.  Again,  various  dif- 
ferent methods  are  used  to  optimize  this  technology. 

The  magnetic  drum  is  no  longer  widely  used  as  a 
memory  device.  Magnetic  drum  memories  have  been 
built  with  fixed  head  to  drum  spacing,  or  with  heads 
which  flew  on  an  air  cushion  over  the  drum  surface.  The 
drum  bearings  are  normally  the  mechanical  type  which 
we  are  all  familiar  with.  However,  there  have  been  some 
drums  in  which  an  airbearing  was  used  to  reduce  the 
friction,  and  consequently  the  driving  force.  As  might  be 
expected,  a great  deal  of  difficulty  was  experienced  in 
making  an  air-bearing  drum  operate  reliably. 

Returning  to  the  genera]  class  of  non-volatile 
memories,  there  are  at  least  two  other  technologies  that 
allow  constructs  of  a non-permanent  non-volatile 
memory,  optical  or-semi-conductor. 

Optical  based  memory  systems  usually  depend  on 
the  storage  of  information  in  a thermoplastic  medium. 
An  optical  device  was  built  by  Motorola,  using  this  tech- 
nique for  the  storage  of  video  information.  The  tech- 
nology never  caught  on,  and  surplus  units  may  be  found 
for  only  about  $100  for  interested  experimenters.  These 
units  will  read  only,  using  a small  scanning  oscilloscope 
with  photocell  output. 

Permanent  memories  can  also  be  built  using  optical 
based  techniques.  Either  a scanning  oscilloscope,  or  a 
laser  can  be  used  as  the  addressing  element.  The  infor- 
mation can  also  be  stored  in  conventional  films  or  in 
holographic  records. 

More  familiar  to  microcomputer  buffs  are  the  non- 
permanent non-volatile  memories,  using  semi-conductor 
based  technology.  These  are  the  EPROMs  (erasable  pro- 
grammable read  only  memories).  EPROMs  are  program- 
med by  applying  an  overvoltage  which  sets  internal 
charge  layers.  The  erasable  EPROMs  found  in  the 
typical  home  computer  are  usually  1702  or  2708  types, 
which  are  erasable  through  the  application  of  ultraviolet 
light.  In  many  applications,  a system  Is  designed  and 
debugged  using  UV-erasable  EPROMs.  The  EPROMs  are 
then  replaced  with  ROMs  in  the  production  phase. 
Another  device,  manufactured  by  at  least  three  com- 
panies, is  an  electrically  erasable  EPROM  (EEPROM). 
Nitron  (a  division  of  McDonnell  Douglas  Corp,),  Bur- 
roughs and  NEC  Microcomputers,  Inc.,  produce  a device 
of  this  type. 

VOLATILE  MEMORIES 

That  about  covers  the  non-volatile,  either  permanent 
or  non-permanent,  memory  devices.  We  wili  now  turn  to 
the  volatile  memories,  of  which  the  semi-conductor 
types  comprise  the  largest  and  most  familiar  class. 
However,  before  locking  at  the  more  familiar  volatile 
semi-conductor  memories,  let's  review  some  of  the 
stranger  types  that  have  been  used  in  past  computer 
systems. 

One  type  of  device  that  enjoyed  great  usage  during 
the  begining  of  the  digital  computer  era  was  the 
Williams  storage  tube.  With  this  memory,  the  informa- 
tion was  stored  as  a light  spot  on  the  face  of  an  oscillo- 
scope. The  tube  was  built  as  a storage  scope,  using  a 
flood  gun  and  a storage  mesh  just  behind  the  face  plate. 
Electrical  interaction  maintained  the  light,  or  non-light, 
condition  of  the  phosphor.  The  contents  of  the  memory 
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tem information.  DISC/3  also  supplies  state-of- 
the-art  CENTRONICS  business  printers. 

SOROC  IQ120  $899.95 

(Assembled) 

Easy  to  assemble  terminal  kit  with  NEW  DCA 
{direct  cursor  addressing)  24  lines  x 80  char- 
acters; 64  ASCII  upper  characters,  plus  punc- 
tuation and  control;  5x7  dot  matrix;  EIA  stan- 
dard RS232C  and  20mA  current-loop  (switch- 
selectable). 

$749.95*  with  DCA 

Look  to  DISC/3. . .authorized  distributors  for 
IMSAI,  Lear-Siegler,  Centronics  Data  Com- 
puter, Digital  Equipment  Corp.,  Data  General 
Corp.,  TDL,  and  iCOM. 


Disc/3 


DISC/3  1040  Lincoln  Boulevard 

Santa  Monica,  California  90404 
Store  Hours  — Mon  da  ^-Friday  8:30-5:30. 

'Prices  subject  to  change, 
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6800  OWNERS! 

Let ’s  Talk  About  the  Basics. 

BASIC  FLAVORS: 

• Disc  File  Handling  Basic 

« (Specify  S.S.B  or  SWTPC} 49.95 

• Cassette  File  Handling  Basic 29.95 

• Prom  Resident  Basic 175.00(2708) 

(Lives  at  COOO  in  Your 6800) 225.00(2716) 

BASIC  BENEFITS 

• Shorten  Your  Source 

• Speed  Up  Your  Execution 

• Simplify  Your  Formatting 

• Get  Used  to  Professional  Documentation 
(The  Source  for  I/O  Routines  Included) 

‘ ANSI  Standard  with  Many  New  Commands, 

BASIC  SUPPORTERS  (THAT’S  US!) 

• Computerware  has  been  a Full  Service 
(Hardware  & Software)  Distributor  for  2Vz  Years, 

• All  C.S.S.  Products  Are  Available  From  Stock. 

• We  Register  Our  Basic  Owners  and  Offer 
Future  Enhancements  at  Reasonable  Prices. 

• We  Offer  an  Extensive  Line  of  6800  Products. 

(Write  For  Our  Catalogue) 

WE  SELL  CAPABILITIES \ 

(714)  436-3512 

COMPUTERWARE 
SOFTWARE 
SERVICES 

830  First  Street  Dept.  B Encinitas,  Calif.  92024 


were  dynamically  refreshed  to  prevent  the  ultimate  de- 
terioration with  time. 

Delat  lines  were  also  used  to  store  information;  with 
mercury  ultrasonic,  or  long  wire  acoustic  lines  being 
popular.  These  devices  can  be  considered  to  act  like 
short  tape  loops  with  the  exception  that  the  information 
must  be  continually  recycled. 

Capacitor  arrays  have  also  been  used  to  build  memory 
systems.  These  offered  some  advantages  in  that  they 
were  a little  easier  to  read  and  write  than  magnetic  cores. 
However,  their  volatility  and  large  size  make  them  im- 
practical for  most  uses.  Because  of  their  low  cost  and 
bLstate  characteristics,  neon  lights  have  also  been  used 
as  memory  elements.  One  had  to,  in  all  cases,  use  the 
devices  containing  a small  amount  of  a radioactive  sub- 
stance, because  lamps  without  this  source  of  radiation 
would  exhibit  different  characteristics  when  subjected 
to  varying  degrees  of  light. 

Vacuum  tubes  arranged  as  bistable  elements  were  used 
for  a long  time  as  memory  elements.  An  interesting 
problem  occurred  in  these  memories.  The  cathode  emis- 
sion characteristics  of  the  tube  would  change  drastical- 
ly if  the  tube  were  in  the  "OFF”  state  for  a long  period  of 
time  versus  the  characteristics  associated  with  the 
"ON”  state.  The  problem  would  manifest  itself  by 
unreliable  memory  operation.  The  cure  was  to  arrange 
for  some  period  of  time  when  all  tubes  would  be  "ON/' 

Originally,  semi-conductor  memories  were  just  copies 
of  the  vacuum  tube  flip-flops.  The  major  advantages  of 
semi-conductors  were  low  power  (no  filament),  small 
size,  higher  reliability  (both  physically  and  electrically), 
and  ease  of  construction.  Additionally,  semi-conductors 
more  closely  approached  the  perfect  switch.  Conse- 
quently, their  off  and  on  states  were  more  easily  distin- 
guished, Semi-conductors  did  suffer  from  problems  due 
to  high  temperature  environments  and  speed. 

The  advent  of  integrated  circuits  ushered  in  the  true 
ability  of  semi-conductor  memory  elements.  At  first 
tens,  then  hundreds,  of  flip-flops  were  placed  on  one 
chip.  At  last  an  element  had  been  found  that  could  com- 
pete with  the  core  memories.  The  first  integrated  circuit 
memories  were  static  types  based  on  the  flip-flop.  It  was 
later  found  that  charge  could  be  stored  for  a con- 
siderable length  of  time  in  the  high  dielectric  of  a MOS 
transistor.  This  led  to  the  development  of  the  high 
capacity  dynamic  semi-conductor  memories . These 
memory  elements  need  a continual  refresh  cycle,  to 
maintain  the  content.  Because  of  this  characteristic, 
dynamic  semi-conductor  memories  have  a non-zero  er- 
ror rate.  For  many  applications,  this  is  significant.  As  a 
result,  military  systems  are  generally  built  using  only 
static  memories  because  of  this  problem.  In  home  com- 
puters, the  slight  error  rate  can  usually  be  tolerated,  or 
reduced,  using  parity  error  checking  techniques. 

The  newly  emerging  field  of  charged-coupied  devices 
is  now  offering  memories  with  the  highest  storage  den- 
sities of  any  non-permanent  semi-conductor  element.  At 
present  16K  bit  CCD  serial  memories  are  available,  and 
64K  bit  devices  are  on  their  way.  These  devices  are 
usually  organized  as  groups  of  parallel  recirculating 
serial  shift  registers.  This  organization  maintains  a low 
average  latency  time  (access  time  to  any  given  bit  in  the 
memory),  with  a reasonable  output  decoder  structure. 
The  readout  is  non-destructive  and  the  refresh  circuitry 
is  usually  provided  on  the  chip.  To  move  the  charges 
along,  a four  phase  clock  is  generally  required,  some- 
what complicating  the  drive  circuitry. 

That  completes  our  Cook's  tour  of  the  quite  prolific 
memory  world.  Next  month,  we  will  delve  somewhat 
deeper  into  the  organization  and  technology  of  the 
memory  devices  generally  favored  by  the  home  and 
small  computer  enthusiasts 
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iiuTEnraLc  «SE 

The  magazine  that  puts 
microcomputing  in  your  hands. 


Technology  has  brought  the  computer  within  your 
grasp.  Interface  Age  puts  it  in  your  hands. 

The  small  businessman  like  yourself  is  aware  of  the 
progress  made  in  microcomputing. 

What  you  may  not  have  is  an  update  of  what  is 
happening  in  microcomputer  development,  and  what 
discoveries  might  save  you  money  and  increase  your 
computer's  usefulness. 

Articles  ranging  from  the  fundamentals  of  com- 
puters to  languages  and  system  design,  tutorials,  ac- 
tivities, and  new  product  releases  to  help  you  get  started 
in  microcomputing  and  keep  up  with  the  industry. 

Get  a hold  of  the  information  you  need.  Subscribe  to 
Interface  Age  today.  Save  $7  over  newsstand  price. 

12  Monthly  Issues:  $14  U.S.;  $16  Canada/ Mexico;  $24  Interna- 
tional. 24  Issues:  $24  U.S.;  $28  Canada/ Mexico.  36  Issues: 

$36  U.S.;  $42  Canada/ Mexico. 

Interface  Age  has  the  information  you  need. 

NJamp 

In  issues  you've  missed  we've  presented... 

AHHrpss  

• A way  to  improve  your  chances  of  success  in  a business 
venture. 

Pity  StatP  Zip 

• A complete  general  ledger  and  payroll  accounting 
program  with  documentation. 

□ Visa  Card  □ Master  Charge 

Arrl  Mr*  Fxp.  DatP  tel 

• A new  design  for  typewriter  keyboards  that  obsoletes 

Signature  — - — ■■  •»  ■ 

the  electric  typewriter. 

• A program  that  can  assist  you  in  writing  reports  and 
letters. 

• A program  to  plan  your  investment  in  income  property. 

Check  or  money  order  (U.S.  Funds  drawn  on  U.S.  Bank) 
Make  checks  payable  to:  INTERFACE  AGE  MAGAZINE 
P.O.  Box  1234  Dept.  Cerritos,  CA  90701 

□ Please  send  information  on  issues  available  back  to  1975. 

Copyright  1978  INTERFACE  AGE,  Inc.  All  Rights  Reserved. 
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PRODUCT 

GUIDE 

THIS  NEW  PRODUCT  GUIDE  HAS  BEEN  COMPILED  AS  A SPECIAL 
FEATURE  TO  INTRODUCE  THE  MANY  NEW  PRODUCTS  AND  COM- 
PANIES ENTERING  THE  SMALL  BUSINESS  AND  HOME  COMPUTING 
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8700  CPU  Board 

PAiA  Electronics,  Inc.  announces  the  intro- 
duction of  their  8700  Gomputer/Gontroller;  the 
OEM  microprocessor  development  system. 


3 


Based  on  the  popular  650x  family  ol  proces- 
sors, the  8700's  fuliy  socketed,  plated  through 
board  provides  space  for  m bytes  of  RAM  in 
256  byte  increments  (2112)  and  IK  bytes  of 
PROM  also  in  256  byte  increments  (17G2A),  five 
8-bit  parallel  input  ports  and  one  8 bit  parallel 
output  port.  Several  connectors  are  provided 
for  system  expansion  and  the  implementation 
of  more  complex  I/O  structures. 

Currently  available  options  include  the 
PS-87  Power  Supply  ($24.95)  and  CS-87  Cas- 
sette Interface  ($22.50)  which  also  provides  on- 
board software  and  hardware  relay  drivers  for 
tape  motion  control. 

The  PAiA  8700  is  available  both  in  Kit  or 
assembled  form  in  a wide  variety  of  low-cost 
configurations  starting  at  less  than  $90.00.  For 
more  information  contact  PAiA  Electronics, 
Inc.,  OEM  Sates,  1020  Wilshire  Blvd.,  Okla- 
homa City,  OK  73116. 
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4MHZ  Z80A  Processor  Board 

North  Star  Computers,  Inc.,  has  available  a 4 
MHZ  Z80A  processor  board  (ZPB)  for  use  In 
S-100  bus  computers,  The  ZPB  board  is  one  of 
a number  of  high-performance  products  North 
Star  Offers  for  S-100  bus  computers. 


first  1 ©-bit  microprocessor  designed  and 
manufactured  by  a major  minicomputer  maker, 
microNOVA  has  a number  of  features  that 
make  it  well  suited  to  low-end  data  communi- 
cations network  components  like  data  entry 
terminals  and  line  concentrators.  A range  of 
advanced  development  and  runtime  software, 
high-speed  I/O  system  with  data  channel  cap- 
ability, large  memory  capacity,  high  perform- 
ance MOS  technology,  and  a variety  of  inter- 
faces support  easy  integration  into  communi- 
cations configurations. 

In  a typical  small  data  entry  or  order  pro- 
cessing system  in  a distributed  network, 
microNOVA  programmability  and  powerful  in- 
struction set  allow  easy  adaptation  to  varying 
line  procedures.  The  hardware  system  stack 
supports  nested  subroutines  for  complex 
mult  i terminal  operations.  For  targe  terminal 
systems,  microNOVA  supports  up  to  32K 
words  of  RAM/PROM  memory.  Non-volatile 
PROM,  available  In  512,  IK,  2K,  and  4K  incre- 
ments. is  ideal  for  fixed  storage  or  remote  pro- 
gram load  in  unattended  operations. 

For  more  inlormation  contact  Data  General 
Corp.,  South  boro,  MA  01772,  (617)  485-9100. 
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Z80  Board  for  SWTP 

This  Z80  MPU  card  replaces  the  SWTP  6800 
card  and  enables  you  to  use  Z80/8080  software 
in  your  SWTPC. 


Other  features  of  this  versatile  and  fast 
board  Include  auto-jump  startup  and  vectored 
Interrupts.  Available  as  a kit  for  just  $199  or 
$259  fully  assembled.  EPROM  option  costs  are 
$49  for  kit  and  $69  assembled.  For  additional 
information  contact  North  Star  Computers, 
lnc„  2547  Ninth  SU  Berkeley,  GA  94710,  (41 5) 
549-0858. 
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A High-Performance  Microprocessor 
for  Data  Communications 

The  new  microNOVA  family  by  Data  General 
gives  communications  system  users  minicom- 
puter performance  and  software,  together  with 
microprocessor  economy  and  packaging.  The 


On  board  ROM  replaces  MIKBUG  with  Z80  soft- 
ware. Now  you  can  use  the  abundant  8080  and 
Z80  software  without  buying  another  com- 
puter. Uses  two  MPS  cards  or  the  2SIO(R)6800 
card  for  I/O-  Controls  terminal  and  one  or  two 
tape  units  from  the  ROM  at  baud  rates  up  to 
9600  (2708  EPROM). 

Z80  software  is  available,  including  an  excel- 
lent 6K  Basic  with  strings  and  trig  functions. 
For  further  information  contact  National  Multi- 
plex Corp.,  3474  Rand  AVe,.  Box  288.  So.  Plain 
field,  NJ  07080,  (201)  561-3600. 
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Mostek  Adds  New  Microcomputer 

Mostek  Corporation  has  a new  single-chip 
microcomputer,  the  MK3872.  The  3872  is  an  ex- 
panded version  of  Mosteks  3870,  having  twice 
the  3870'S  ROM  and  RAM. 


Kite 


Features  of  the  3872  include  4032  x 8 bytes 
of  mask  programmable  ROM;  64  bytes  of  scrat- 
chpad RAM  and  an  additional  64  bytes  of  exe- 
cutable RAM,  Supporting  the  executable  PAM 
is  a stand-by  power  mode  for  easy  battery 
backup. 

These  characteristics  enable  the  3872  to 
control  sophisticated  mechanical  devices  and 
instruments.  Or  the  3872  may  be  used  to  com- 
bine several  programs  into  one  system.  In  ap- 
plications that  require  non-volatile  data  stor- 
age, the  standby  power  mode  makes  expensive 
CMOS  memories  unnecessary. 

The  MK  3872  will  be  available  for  prototyping 
by  mid-second  quarter  1978  with  pricing  to  be 
announced  in  the  first  quarter  of  1978.  For 
more  information  contact  Mostek  Corp,,  1215 
W.  Crosby  Rd,T  Carrollton,  TX  75006,  (214) 
242-0444. 
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Intel  Announces  A 
Single-Chip  Microcomputer 

The  8049/8039  single-chip  microcomputers 
contain  all  elements  of  a computer,  including 
memory,  on  a single  'chip1'  of  semiconductor 
material, 


The  8049  is  intended  for  those  applications 
which  exceed  an  on  chip  1024-byte  program 
memory  and  64-byte  read/write  memory  capa- 
city. Designs  that  need  the  larger  read/write 
memory  but  no  on-chip  program  memory  can 
use  the  8039. 

The  8049/8039  can  also  be  expanded  using 
Intel's  universal  peripheral  Interface  compo- 
nent. the  UPI-41™,  with  the  architecture  re- 
quired to  operate  as  an  "intelligent  slave. r The 
UPI  41  interfaces  and  controls  printers, 
keyboards,  display,  etc.  For  more  Information 
contact  Intel  Corp..  3065  Bowers  Ave.>  Santa 
Clara,  CA  95051,  (408)  249-8027. 
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Digital  Announces  LSI-1 1/2 

The  new.  low-cost  LSI-1 1/2  modules  are  soft- 
ware compatible  with  the  LSl-i  1 , and  offer  con- 
figuration price  savings  to  44  percent  below 
existing  products.  The  key  element  of  the  new 
family  is  the  LSI-11/2  central  processor,  which 
.is  mounted  on  a 5 by  BVi-inch  module. 
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The  LSMT/2  family  includes  a variety  of 
memory  modules  with  the  same  half  width  size 
as  the  central  processor  and  a matching-width 
cardguide  and  backplane  assembly.  Interface 
options  are  also  available.  The  LSM 1/2  is  avail- 
able  in  4,  8,  16,  and  32K  word  memory  config- 
□rations,  with  optional  byte  parity. 

The  LSM  1/2  central  processor  module, 
designated  the  KD11-HA,  Is  also  available  by 
Itself  in  quantities  of  50  for  applications  requir- 
ing custom  BAM  or  ROM  configurations. 

For  more  details  contact  Digital  Equipment 
Corp.,  Components  Group,  1 Iron  Way,  Marl- 
borough,  MA  01752.  (617)  48V7400,  ext.  6084. 

CIRCLE  INQUIRY  NO.  116 


micro  NOVA  Family  Gives  Control 
Users  Minicomputer  Features 

The  new  microNOVA  line  from  Data  General 
brings  industrial  users  minicomputer  perfor- 
mance  in  a microcomputer,  combining  tea- 
lures  like  16-bit  architecture,  powerful  t/O 
structure,  field-proven  software  and  large 
memory  capacity  in  a microcomputer. 

Data  General's  new  microNOVA  computer 
family  is  based  on  the  mN6G1  microprocessor, 
designed  and  manufactured  in-house.  This 
40-pin  ceramic  package  is  a full  16-bit  central 
processor  with  multiple  register  architecture 
and  a powerful  instruction  set.  Multiple  ad- 
dressing modes  give  32K-word  addressing  and 
maximum  program  flexibility.  N-channel,  sili- 


con gate  MOS  circuit  technology  allows  the 
fast  execution  speeds  necessary  for  real-time 
environments.  Memory  cycle  time  for  micro- 
NOVA computers  is  less  than  one  microsecond. 

The  microNOVA  computer-on-a-board  is  a 
complete,  functional  4K-word  microeomptuer 
on  a 7Vz  x gVHnch  printed  circuit  board.  The 
microprocessor  can  be  the  heart  of  a 9-  or 
18-slot  microNOVA  minicomputer  with  front 
console,  up  to  32K  words  of  memory,  DMA 
data  channel  capability,  power  faii/auto  restart, 
multiply/divide  and  real-time  clock,  all  stan- 
dard, in  a rack-mounted  chassis  5V4  inches 
high  and  14V?  inches  deep. 

For  further  information  contact  Data  General 
Corp,.  Southboro,  MA  G1772T  (617)  485-9100. 
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Microcomputer  Systems 


Challenger  IIP 

This  personal  computer  is  comptele  wilh 
BASIC  in  ROM  and  RAM  (4K)  for  programs  In 
BASIC,  Challenger  IIP  is  fully  self-contained 
with  a full  size  keyboard  and  a 32  x 64 
character  video  display  interface 


Complete  with  an  audio  cassette  interface, 
the  Challenger  UP  user  simply  connects  a 
video  monitor  or  home  TV  set  via  an  RF  con- 
verter (not  supplied)  and  optionally  a cassette 
recorder  for  program  storage. 

Challenger  IIP  is  the  ideal  personal  com- 
puter for  the  beginning  hobbyist  (without  disk), 
the  educator  because  it  s crash  proof  and  the 
small  business  man  in  a complele  system  with 
a disk. 

Challenger  IIP  comes  complete  with  a 4 slot 
backplane  and  case  for  S598.00  fully  assem- 
bled, and  is  expandable  via  compatability  with 
all  Ohio  Scientific  Accessories,  For  more  infor- 
mation contact  Ohio  Scientific,  11681  Hayden, 
Hiram,  OH  44234,  (216)  569-7905. 
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Horizon  — The  Complete  Computer 

A complete,  high-performance  microproces- 
sor system  with  integrated  floppy  disk  memory 
is  now  available  from  North  Star  Computers, 
Inc,  Galled  HORIZON™  the  system  is  de- 
signed for  business,  educational  and  personal 
applications. 


Horizon  is  ready  for  programming  in  extend- 
ed disk  BASIC  with  the  addition  of  a CRT  or 
hard-copy  terminal. 

North  Star  supports  the  Horizon  with  addi- 


tional S-100  boards  including  a hardware  float- 
ing point  option  at  $259  kit;  $359  assembled; 
and  16K  RAM  boards  at  $399  kit,  $459  assem 
bled,  with  optional  parity  check  and  additional 
serial  and  parallel  I/O  ports  at  $39  kit  and  S59 
assembled. 

HORIZON-1:  $1599  kit;  $1899  assembled 
HORIZON-2:  $1999  kft;  $2349  assembled.  De- 
livery is  30  days  ARO.  For  more  details  contact 
North  Star  Computers,  Inc.,  2465  Fourth  Si., 
Berkeley,  CA  94710,  (415)  549-0858. 
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The  Bytemaster 

The  Digital  Groups  integrated  computer 
package,  the  Bytemaster,  will  be  available  for 
shipment  May  1f  1978  The  Bytemaster  fea 
tures  either  18K  or  32K  memory,  but  will  sup- 
port up  to  64 K memory  if  desired. 


Dressed  in  a professional  metal  cabinet  that 
is  mounted  on  a heavy  duty  metal  yoke,  with 
prices  starting  at  $1,995  for  the  Master  1 
model,  (Digital  Tape,  18K,  Kit),  the  Bytemaster 
is  the  latest  addition  to  Digital  Group's  line  of 
personal  computers. 

For  details  on  the  Bytemaster  contact  The 
Digital  Group,  lnc„  P,Q.  Box  6528,  Denver.  CO 
80206.  (303)  777-7133, 
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Datasystem 

The  DEC  DATASYSTEM  308  features  a com- 
bined terminal  and  processor,  floppy  disk  stor- 
age, and  a choice  of  printers. 


Designed  primarily  for  small  businesses  re- 
quiring only  a single  terminal  and  programm- 
ing language,  the  Datasystem  308  operates 
from  ordinary  current  and  requires  no  special 
"computer  room"  environment.  Data  and  pro 
gram  files  for  the  new  Datasystem  are  com- 
patible with  the  larger  Datasystem  310,  and  an 
optional  word-processing  program  package  is 
available  for  the  308. 

For  further  information  contact  Digital 
Equipment  Corp.,  Maynard,  MA  01754,  (603) 
884-5101. 
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Challenger  lit 

Challenger  III  comes  standard  with  the  OS- 
65D  Disk  Operating  System  and  is  equipped 
with  three  microprocessors  to  run  6800,  6502, 
8080  and  Z-80  programs.  Ideal  for  educational 
applications,  students  can  study  the  three 
microprocessors  for  programming  and 
engineering  analysis. 


Small  business  applications  is  another  use 
for  Challenger  III,  Businessmen  can  utilize 
software  packages  written  for  any  of  the  three 
microprocessors  while  conducting  everyday 
business  functions  on  the  computer. 

Industrial  development  is  another  area 
where  Challenger  III  can  be  utilized  for  the  in- 
vestigation and  comparison  of  the  three  pro- 
cessors, A 74  megabyte  disk  option  makes 
mass  data  storage  a reality  for  the  experienced 
user. 

Challenger  III  is  fully  compatible  with  all 
Challenger  hardware  and  software  and  is 
available  from  Ohio  Scientific,  11681  Hayden, 
Hiram,  OH  44234,  (216)  569-7905. 

CIRCLE  INQUIRY  NO.  136 

ABACUS  for  Insurance  Agents 

Minicomputer  Systems  Technology,  Inc. 
(MST)  announces  the  availability  of  its  mini- 
computer system,  ABACUS  (Agents  and  Brok- 
ers Automated  Computer  Users  System),  a 
complete  in-house  minicomputer  system  for 
insurance  agents  and  brokers. 

The  ABACUS  system  provides  an  agent  with 
an  automated  tool  which  allows  the  cost  effec- 
tive management  of  an  agency,  and  also  pro- 


108  INTERFACE  AGE 


MARCH  1978 


vktes  sates  information  to  help  market  agency 
products.  The  system  contains  several  in- 
dependent modules  for  billing,  accounting, 
reports  and  more. 

ABACUS  consists  of  more  than  140  pro- 
grams and  is  written  in  a tutorial,  self  instruct 
manner  that  allows  the  non-technical  user  to 
pick  the  job,  or  function  to  be  done  from  lists 
displayed  on  the  video  screen. 

ABACUS  is  installed  as  a turnkey  system 
with  a 32KB  memory  and  from  1 to  32  video  in- 
put screens.  Disk  size  ranges  from  500KB  to 
88MB.  and  the  system  will  support  one  or  more 
printers;  therefore,  ABACUS  accommodates 
agencies  with  500  to  70,000  customers  and 
t.000  to  100,000  policies. 

A single  user  ABACUS  system  starts  at 
S35,5G0  or  teases  for  $760  per  month.  ABACUS 
is  sold  exclusively  by  Minicomputer  Systems 
Technology,  Inc.,  137  Ferry  St.p  Everett,  MA 
02149.  (617)  389-3800, 

CIRCLE  INQUIRY  NO,  133 

Super  System  16 

Technico,  Inc.  has  a new  complete  16-bit 
microcomputer  system  based  on  the  T.L  TMS 
9900.  Called  the  Super  System  16,  it  uses  as  Ms 
CPU  board  the  existing  Technico  Super  Starter 
System  with  prices  starting  at  $299.  An  assem- 
bler. editor  linking  loader  and  BASIC  is 
available  on  the  system. 


The  system  is  available  with  65K  bytes  of 
memory,  dual  floppy  disk  up  to  192  bit  of  bi- 
directional I/O  and  a video  graphics  board.  The 
system  is  sold  both  assembled  and  in  Tec-Kit 
form.  An  assembled  and  tested  1GK  byte 
system  sells  for  Si 349.00,  The  unit  is  available 
in  hobby  stores. 

For  further  information  contact  Technico, 
Inc,,  9130  Red  Branch  Rd.p  Columbia.  MD 
21045.  (800)  638  2893. 

CIRCLE  INQUIRY  NO.  134 

Z-2D  Disk  Computer  System 

The  2-2 D is  a professional  system  that 
comes  equipped  with  a 5"  floppy  disk  drive  and 
controller.  The  2-2D  also  comes  with  Cro- 
memco's  4-MH2  CPU  card,  the  Z-2  chassis  with 
21-slot  motherboard  and  a 30-amp  power  sup- 
ply. 


The  Z-2D  is  available  with  one  disk  drive  for 
$1495  in  kit  form  and  for  $2095  assembled  and 
tested.  An  additional  disk  drive  is  available  for 
$495.  For  additional  information  contact  Cro- 
memcoT  Inc.,  2400  Charleston  Rd.,  Mountain 
View,  CA  94043;  (415)  964-7400. 

CIRCLE  INQUIRY  NQ.  13CJ 


Single  Board  Computer  from  Intel 

The  new  SBC  80/05  Single  Board  Computer 
is  priced  by  Cramer  at  less  than  $200  in  OEM 
quantities.  The  new  computer  also  offers 
original  equipment  manufacturers  comparable 
savings  in  system  power  through  operation  on 
a single  + 5V-voll  power  supply. 

The  SBC  80/05  is  designed  to  facilitate  the 
splitting  up  of  complex  systems,  such  as  in- 
dustrial process  control  and  instrumentation 
systems,  fnto  a series  of  “intelligent"  sub- 
systems. 

it  is  available  immediately  from  Cramer  at  a 
single  unit  price  of  $350.  The  new  SBC  80P05 
Prototyping  Package  costs  $895  in  single  unit 
quantities.  For  further  information  contact 
Cramer  Technical  Literature  Center,  85  Wells 
Ave,.  Newton,  MA  02159,  (617)  969-7700  or  cal! 
any  nearby  Cramer  distribution  center. 

CIRCLE  INQUIRY  NQ.  132 


More  for  Desktop  Computer 

Additional  memory,  a choice  of  printers,  and 
a large  character  set  are  now  available  with 
NCR  Corporation's  7200  Model  VI  desktop 
computer. 


The  Mid  west's  Most 
Complete  Computer  Store  , 

THE  GENERAL 

COMPUTER 

STORE 


FIRST  ANNIVERSARY  and 
GRAND  OPENING  SALE 


Our  newest  location  is: 
930  Mason  Street 
Dearborne,  Michigan  48124 
(313)  562-3320 

Call  or  come  by  today 
and  realize  the  fantastic  values 
available  to  you. 


SEND  $2  FOR  OUR 
COMPLETE  CATALOG  OF 
PRODUCTS  & PRICES  TO: 
420  Main  St.,  Brighton,  Ml  48116 

-Refundable  with  purchase  of  £25  or  more. 


A computer  company  of  professionals’ 
73  West  Long  Lake  Road  • Troy,  Michigan  48084 

Phone:  (313)  689-8321 

1310  Michigan  Avenue  • East  Lansing,  Michigan  48823 

Phone:  (517)  351-3260 
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The  fully  programmable  7200  is  now  avail- 
able  under  a rental  plan.  A system  including 
24 ft  processor,  magnetic  tape  cassette,  ther- 
mal printer  and  BASIC  (Beginner  s All-purpose 
Symbolic  Instruction  Code}  software  rents  for 
$327  per  month. 

The  desktop  computer  was  developed  pri- 
marily for  schools  and  colleges,  department- 
store  chains,  savings  and  loans  institutions, 
and  service  bureaus. 

A basic  version  of  the  NCR  7200  Model  VI, 
including  a 9-inch  visual  display  terminal,  con- 
trol module,  keyboard  and  cassette  tape 
recorder  as  well  as  BASIC  + 6 software,  is  pric- 
ed at  $6,695,  For  further  information  contact 
NCR  Corp.,  Dayton,  OH  45479,  {513}  449-2150. 

CIRCLE  INQUIRY  NO,  12& 

REX  Personal  Computing  System 

REX  — The  Total  Microcomputer  System, 
fully  assembled,  complete  with  a Z-80  CPU, 


24  K of  RAM,  video  output,  system  keyboard,  a 
microfloppy  disk  drive  featuring  double-sided 
recording,  cabinet  and  power  supply  and  op- 
tional Extended  Disk  BASIC  and  ANSI  FOR- 
TRAN IV. 


The  REX  system  includes  an  S-10Q  mother- 
board containing  the  CPU,  up  to  64  K of  RAM 


YOUR  MAN  IN 
SAN  FRANCISCO 


FOR  SYSTEMS 


When  you  want  knowledgeable  help  in  plan- 
ning, building  and  expanding  a microprocessor- 
based  system,  the  man  to  see  in  the  San 
Francisco  Bay  Area  is  Pete  Hollenbeck. 

Pete  has  both  the  hardware  and  the  hard  facts 
you  need  to  make  solid  choices  in  your  personal, 
commercial,  educational  or  scientific  micro  com- 
puter system. 

And  we're  always  glad  to  help.  Call,  write,  or 
(best  of  all)  stop  in  anytime. 

BVTE  SHOP  OF  SAfl  FRPmSCD 

321  Pacific  at  Battery.  (415)  421-8686 

BVTE  SHOP  OF  BERBELEV 

1514  University.  (415)  845-6366 

Owned  and  operated  by  Computer  Center,  fnc.  Pete  Hollenbeck,  President 
Processor  Technology  / IMSAI  / Digital  Systems  Megabyte  Floppy/ 
Equinox  / Cromemco  / North  Star  / Dynabyte  / Artec  / Hazeltine  / 
Centronics  / Lear  Siegler  / Thinkertoys  / Godbout  / Vector 
Graphics  / Publications. 


(24  K standard),  video  display  interface,  boot 
strap  and  Monitor  PROM,  and  powerful  and 
vectored  interrupt  circuitry.  The  system 
comes  complete  with  a modern  walnut-sided 
cabinet  and  a 15  amp  power  supply  and  in- 
cludes space  for  a second  microfloppy  drive 
plus  five  slots  for  S-100  bus  options. 

The  REX  system  lists  for  $2495,  assembled 
and  tested  only.  For  further  information  con- 
tact Realistic  Controls  Corp.,  404  W.  35th  ST.. 
Davenport,  l A 52806,  (800)  553-1863,  toll  free. 

CIRCLE  INQUIRY  NO,  129 

CPU-1 

The  CPU-i  is  a central  processor  board  us- 
ing the  MOS  Technology  6502  and  the  6530-004 
TIM  monitor  ROM.  It  can  use  crystal  controlled 
or  RC  clock  (on  board).  The  CPU-i  has  eight 
general  purpose  I/O  lines  and  2 handshake 
lines  to  interface  a reader,  ASCII  keyboard  or 
other  device.  The  TIM  monitor  can  use  this  port 
for  high-speed  input. 


The  board  includes  provisions  for  a 2704/2708 
or  2716  EPROM  for  program  or  subroutine  stor- 
age. The  EPROM  can  control  startup  from 
reset  if  desired  and  the  TIM  subroutines  are 
still  available  for  use.  Plugs  into  SWTPC  or 
equivalent  SS50  bus.  Compatible  with  SWTPC 
6800  memory  and  interface  boards  and  our 
VDB  1 video  display  board. 

Bare  board  and  documentation  $29.00  plus 
$2.50  per  order  for  shipping  and  handling. 
(Documentation  only  $5  ppd.,  refundable  with 
later  purchase,  Ohio  residents  add  4%  sales 
tax.  For  further  information  contact  F.  & D. 
Associates,  Box  183,  1270  Todd  Rd..  New  Ply- 
mouth, OH  45654,  {614}  385-2023. 

CIRCLE  INQUIRY  NO.  131 

Microcomputer  with 
Double  Density  Floppy 

Designated  the  Micro-2,  this  compact 
system  is  housed  in  a single  cabinet  with  two 
Shugart  floppy  disk  drives.  The  single  com- 
puter board  features  a Z-80  CPU.  32K  or  64K 
RAM,  four  RS232  serial  Interfaces,  and  real- 
time clock. 

The  disk  controller  can  use  either  IBM  3740 
format  or  a double  density  format  of  571 K 
bytes  per  diskette  (77  tracks  of  58  sectors  with 
128  bytes  per  sector).  With  optional  double  sid- 
ed drives,  the  system  can  store  up  to  2.3  mega- 
bytes. 

The  Micro-2  comes  complete  with  both  the 
comprehensive  CP/M  disk  operating  system 
and  complete  hardware  diagnostics.  Extensive 
accounting  software  is  available.  Other  soft- 
ware, including  CBASlC,  BASIG-E  and  FOR- 
TRAN is  also  available. 

For  further  information  contact  Digital 
Systems,  6017  Margarido  Dr.,  Oakland,  CA 
94618,  (415)  428-0950. 

CIRCLE  INQUIRY  NO.  127 

Computerized  Road  Test  System 

This  Computerized  Road  Test  System  has 
many  advantages  over  previous  systems.  First, 
the  weight  of  the  equipment  is  75%  less,  about 
25  pounds.  There  is  also  no  requirement  for  a 
data  taker  as  a passenger.  This  eliminates  the 
weight  of  an  uncomfortable  passenger  from 
the  vehicle  as  well  as  his  cost  in  support  of  the 
test,  and  makes  possible  performance  testing 
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Before  you  buy  a 
microcomputer, 
think  about  selection . 


At  The  Computer  Mart,  we  have  a full  selec- 
tion of  hardware  and  peripherals.  For  delivery 
today  You  can  choose  from  all  the  major 
brands  like  Imsai,  Polymorphic,  Processor 
Technology,  Cromenco,  Apple  and  others. 
Take  your  pick  of  peripherals,  terminals  or 
monitors.  Everything  you  need  for  a complete 
system.  For  personal  use  or  for  business. 

We're  the  experienced  microcomputer 
dealer.  One  of  the  first  stores  in  the  country 
One  of  the  largest  around  today  And,  you 
know  we'll  still  be  around  after  you  buy  a 
microcomputer. 

And,  that's  not  all.  Ws  support  what  we  sell 
with  a fully  staffed  service  department.  We 
guide  you  in  selecting  the  right  combination 
of  hardware  and  peripherals.  And,  we're  there 
to  help  you  with  classes  in  software  and 
programming.  Backed  by  an  extensive 
library  of  basic  computer  publications. 

At  The  Computer  Mart,  we  give  you  a 
choice.  So,  stop  in  or  call  today  And,  take 
your  pick 


THE  COMPUTER  MART 

633  West  Katella  Avenue,  Orange, 

California  92667  (714)  633-1222 
Hours  Monday-Friday  10:00-8:00 
Saturday  10:00-5:30 

BankAmerlcai'd  and  Mastercharge  Accepted,  Leasing  AvaiJabJe. 


At  The  Computer  Mart,  we  do 
more  than  just  sell  computers. 

For  professional  advice  before  choosing  your  system,  call  The  Computer  Doctor. 
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on  single  occupant  vehicles  such  as  motor* 
cycles  and  race  cars. 


Additional  features  of  the  system  include  a 
digital  liquid  crystal  display;  speed  in  MPH, 
time  in  seconds,  distance  in  feet  and  engine 
ARM. 

The  basic  system  sells  for  $4,995  with  all 
necessary  hardware  and  software  for  accelera- 
tion and  braking  tests.  For  further  information 
contact  Lamar  Instruments,  1024  17th  St.,  Her- 
mosa  Beach,  CA  90254,  (213)  374-1673. 

CIRCLE  INQUIRY  NO,  12& 

RD-11A  and  RD-11B  Systems 

RD-11A  Computer  System  is  an  LSI-1 1 CPU 
System  configured  from  a nine  quad  slot  back- 
plane (Digital  Equipment  Corp.  DDV11-B)  An 
additional  nine  dual  width  slots,  unbussed,  are 
provided.  Adequate  power  is  provided  for  a full 
expansion  of  the  backplane. 


The  RD11-A  is  housed  in  a Digital  Equipment 
Corporation  H909-G  enclosure  modified  to  ac- 
cept the  system  power  supply,  control  logic 
and  front  panel  switches  and  indicators.  While 
the  enclosure  is  designed  to  be  rack  mounted. 
It  may  also  be  used  as  a desktop  unit. 

RD-11B  Computer  System  is  an  LSI-11  CPU 
system  that  utilizes  an  eight  quad  slot  back- 
plane. The  system  is  housed  in  an  enclosure 
that  is  suitable  for  either  rack  mounting  or 
table  top  operation. 

For  more  information  contact  RDA,  Inc,, 
5012  Herze!  PL,  Beltsville,  MD  20705,  (301) 
937-2215. 

CIRCLE  INQUIRY  NO.  122 


NUTS  300 


Rertec  Computer  Corporation's  Microsys- 
tems Division  has  introduced  a microcomputer- 
based  integrated  business  system,  the  MITS 


Available  in  two  configurations,  the  MITS 
300  is  a complete  hardware  and  software  sys- 
tem. The  two  configurations,  a hard-disk  sys- 
tem (the  MITS  300/55)  priced  at  $15,950  and  a 
floppy  disk  system  (MITS  300/25)  priced  from 
$11,450,  provide  capabilities  for  word  process- 
ing, inventory  control  and  accounting  func- 
tions Including  general  ledger,  accounts  pay 


able,  accounts  receivable  and  payroll. 

The  single-terminal  MITS  300  is  being  mar- 
keted through  more  than  40  MITS  Computer 
Centers  across  the  country  and  on  an  OEM 
basis  directly  by  the  company.  For  more  infor- 
mation contact  Rertec  Computer  Corp.,  Micro- 
systems Div,,  21111  Erwin  St,,  Woodland  Hills, 
CA  91367,  (213)  999-2020, 

CIRCLE  INQUIRY  NO.  125 

New  Microcomputer 

Lab  test  Equipment  Company  has  available 
their  Model  300  Microcompuler  as  a new  pro- 
duct for  the  industrial  small  computer  market. 
Designed  around  the  Intel  8080  microproces- 
sor CPU,  it  is  offered  specifically  for  use  in 
dedicated  systems,  control,  and  other  indus- 
trial applications  requiring  a very  reliable  com- 
puter. 


Unique  in  design  concept,  it  has  no  front 
panel  switches,  it  completely  self-contained  in 
a rugged  all  metal  RFl  enclosure,  includes  ex- 
tensive RFl  and  noise  filtering,  comes  com- 
pletely assembled  and  tested  with  10K  mem 
ory,  one  I/O  board,  power  panel,  cables  and 
connectors,  2 fans,  power  supply,  I/O  ports, 
and  a 22  slot  motherboard.  It  operates  with  TTY 
or  CRl  and  keyboard  options. 

The  Model  300  is  competitively  priced. 
Delivery  is  15  days  ARC.  For  additional  infor- 
mation contact  Labtest  Equipment  Co.,  11828 
La  Grange  Ave.,  Los  Angeles,  CA  90025,  (213) 
478*25 16- 

CIRCLE  INQUIRY  NO,  120 

Attache™ 

A compact  desktop  computer  that  is  more 
powerful,  flexible  and  reliable  than  comparable 
models  is  available  from  Pertec  Computer  Cor- 
poration's Microsystems  Division. 

Called  the  Attache™,  the  25-lb,  unit  is 
available  through  more  than  40  MITS"  dealers 
across  the  nation. 


Built  around  the  8030  MPU,  the  Attache 
comes  In  a stylish  cameo  white  case  with  full 
ASCII  keyboard  (upper  and  lower  case).  Us  cir- 
cuitry uses  the  S-100  bus  configuration  with  a 
10-slot  board  capability. 

Provided  in  the  basic  configuration  are  key- 
board, CPU  board,  video  board,  and  turnkey 
monitor  board.  This  basic  configuration  retails 
for  $1,449  assembled  and  tested.  For  more  in- 
formation contact  Rertec  Computer  Corp., 
Microsystems  Div.,  21111  Erwin  St.,  Woodland 
Hills,  CA  91367,  (213)  999-2020. 

CIRCLE  INQUIRY  NO.  124 


Personal  Computer  with 
Program  Library 

The  first  home  computer  with  a prepro- 
grammed library  of  educational,  home  manage- 
ment and  entertainment  programs  is  available 
from  Umtech. 


Called  "VideoBrain,”  this  new  personal  com- 
puter is  considered  a third  generation  product 
because  it  does  not  require  computer  program- 
ming skill  to  implement  sophisticated  com- 
puter tasks  as  did  the  earlier  generations. 

The  VideoBrain  will  be  sold  through  depart- 
ment stores  and  specialty  electronic  stores.  It 
already  has  FCC  approval,  and  will  sell  at  a 
suggested  retail  price  of  $500. 

The  computer  comes  with  everything  neces- 
sary to  hook  it  up  to  a TV  and  start  running  pro- 
grams, For  further  information  contact 
Umtech,  150  So.  Wolfe  Rd.,  Sunnyvale,  CA 
94086.  (406)  737-2680, 

CIRCLE  INQUIRY  NO.  121 

RD-11C  Computer  System 

The  size  and  weight  advantages  of  large 
scale  integration  (LSI)  technology  and  new 
micro  floppy  mass  memories  are  combined  in 
a compact,  general  purpose  computer  system. 
Occupying  one  cubic  foot,  the  RD-11C  is  a 
powerful  stand  alone  computer  system. 

Based  on  the  Digital  Equipment  Corporation 
LSI-11  CPU,  the  RD-11C  is  teamed  with  an  in- 
tegrally mounted,  dual  micro-floppy  sub- 
system with  205 K bytes  of  storage. 


The  unit  Is  fully  compatible  with  Digital's 
RT-11  Foreground/Background  Operating  Sys- 
tem and  supports  a Macro-Assembler,  Fortran 
IV,  Multi-User  Basic,  APL,  Focal,  Forth,  Pascal, 
SAL  11,  and  M1NBOL  programming  languages. 

An  RP-1 1C  with  8K  bytes  of  RAM,  dual  micro- 
floppies and  a serial  console  interface  is 
$4,595.  A representative  system  with  40K  bytes 
of  memory,  2 serial  interfaces,  dual  micro- 
floppies, and  RT-11  with  the  ASR  communica- 
tions emulator  is  priced  at  $7,975.  Delivery  is 
30  days  ARO.  For  additional  information  con- 
tact RDA,  Inc.,  5012  Herze!  Pl„  Beltsville,  MD 
20705,  (301)  937-2215. 

CIRCLE  INQUIRY  NO.  123 

32-Bit  Computer  System 

Digital  Equipment  Corporation  introduced  a 
new  32-bit  computer  system  which  combines 
the  full  power  and  performance  of  convert- 


112  INTERFACE  AGE 


MARCH  1978 


Mortal  large  mainframes  with  the  interactive 
strength,  flexibility  and  low  cost  of  a mini- 
computer 


Called  the  interactive  VAX-1 1/780,  the  new 
multi-user  system  is  an  extension  of  Digital's 
PDP-11  family  and  is  priced  below  $200,000.  It 
features  a new  virtual  memory  operating  sys- 
tem [VAX A/ MS)  which  provides  multi-users  a 
direci  addressing  capability  of  over  four  billion 
bytes! 


Music  for  SWTPC  Owners 

The  Newtech  Model  68  Music  Board  enables 
the  user  to  generate  music,  sound  effects, 
rhythms,  Morse  code,  and  touch-tone  syn- 
thesis. 

The  Model  68  Music  Board  comes  fully 
assembled  and  tested.  It  consists  of  a digital- 
to-analog  converter,  audio  amplifier,  speaker, 
volume  control  and  phono  jack  for  convenient 
connection  to  an  external  speaker  or  home 
audio  system. 


Prices  for  the  VAX-11/780  system  start  at 
$130,000  for  a minimum  configuration.  Deliver- 
ies are  scheduled  to  begin  early  this  year  For 
more  information  contact  Digital  Equipment 
Corporation  Maynard,  MA  01754,  (617) 
897-5111,  ext.  3046. 
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Checker  Challenger- 

Fidelity  Electronics,  Ltd.  brings  a new 
dimension  of  excitement  and  suspense  to  the 
lamous  game  of  checkers  . . CHECKER 
CHALLENGER’ . 

Checker  Challenger’  is  a computerized 
checker  game  in  a solid  walnut  case,  12ft  x 8 x 
1ft  inches  high,  which  incorporates  a sophisti- 
cated, reliable  decision-making  microproces- 
sor as  its  brain.  This  microcomputer's  high 
level  of  thinking  ability  enables  it  to  respond 
with  Its  best  possible  counter  moves,  just  like 
a skilled  human  opponent, 

Peripherals 

A complete  Users  Manual  is  supplied  with 
the  Model  68>  It  includes  sound  effect  pro- 
grams, tesl  routines,  and  listing  of  a BASIC 
program  for  writing  musical  scores  and  a 6800 
Assembly  Language  routine  for  playing  them. 

The  Model  68  Music  Board  is  $59,95  through 
computer  stores.  For  lurther  information  con- 
tact Newtech  Computer  Systems,  lnc„  131 
Joralemon  SL,  Brooklyn,  NY  1120L 
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The  Electric  Pencil 

The  Electric  Pencil  is  a character  oriented 
word  processing  system.  This  means  that  text 
Is  entered  as  a continuous  string  of  characters 
and  is  manipulated  as  such.  This  allows  the 
user  enormous  freedom  and  ease  in  the  move 
men)  and  handling  of  text.  Since  lines  are  not 
delineated,  any  number  of  characters,  words, 
lines  or  paragraphs  may  be  Inserted  or  deleted 
anywhere  in  the  text.  The  entirety  of  the  text 
shifts  and  opens  up  or  closes  as  needed  in  full 
view  of  the  user.  The  typing  of  carriage  returns 
as  well  as  word  hyphenation  is  not  required 
since  each  line  of  text  is  formatted  auto- 


Ghecker  Challenger1  . * .the  checker  game 
that  challenges  you  . , , invites  you  to  sharpen 
your  skills,  improve  your  game  — and  learn 
and  play  whenever  you  want  always  a will- 
ing and  most  worthy  opponent.  For  literature 
and  pricing  information  contact  Fidelity  Elec- 
tronics, Ltd.,  5245  W.  Diversey  Ave.,  Chicago, 
tL  60639,  [312)  237-8090. 
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rustically,  As  text  is  Lyped  in  and  the  end  of  a 
serene  line  is  reached,  a partially  completed 
word  is  shifted  to  the  beginning  of  the  follow- 
ing line.  Whenever  text  is  inserted  or  deleted, 
existing  text  is  pushed  down  or  pulled  up  in  a 
wrap  around  fashion.  Everything  appears  on 
the  video  display  screen  as  it  occurs  which 
eliminates  any  guesswork.  Text  may  be  review- 
ed at  will  by  variable  speed  scrolling  both  in 
the  forward  and  reverse  directions. 

When  text  is  printed.  The  Electric  Pencil 
automatically  inserts  carriage  returns  where 
they  are  needed.  Character  spacing  and  bi- 
directional printing  are  included  in  the  Diablo 
versions.  Right  justification  gives  right-hand 
margins  that  are  even.  Pages  may  be  numbered 
as  well  as  titled. 

Available  on  cassette  or  diskette  {add  $25.00 
for  disk  version)  in  various  configurations.  For 
mail  order  or  Information,  contact  Michael 
Shrayer,  3901  Los  Feliz  Blvd.,  #21 Q,  Los 
Angeles,  CA  90027,  (213)  665-7756. 
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2nd  ANNIVERSARY  SPLE!° 
February  & march  Only! 

With  each  purchase  of  the  following  systems  you  will  receive  FREE 
a Panosonic  9"  Video  Monitor  — ABSOLUTELY  FREE!  A value  of 
$175.00.  Here  are  the  systems  to  choose  from: 


COMPUTER  MART 


PROCESSOR  TECHNOLOGY 
Sol  20/  8K  factory  tested  and  assembled  for  $1850.00 


MICROCOMPUTERS 


PROCESSOR  TECHNOLOGY 
Sol  20/16K  factory  tested  and  assembled  for  $1975.00 

Also  available  to  you  this  month  are  8K  static  memory  boards  that 
have  been  factory  assembled-tested-and  GUARANTEED  for  only 
$200.00.  Manufactured  by  Industrial  Microsystems.  (212)  686-7923 


PERIPHERALS 

ACCESSORIES 


-Slifi  V*l|,  Storekeeper 


COMPUTER  MART  OF  NEW  YORK  INC. 


By  Mail,  Phone,  or  In  Person 
The  Computer  Mart  of  New  York  is  the  most  reliable! 


!18  Madison  Ave.  (Enter  an  30th  SI.),  New  York,  NY  10016 


Open  Tuesday  to  Saturday  9:30  a. m. -6:30  p.m, 

O 
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T-80  Thermal  Printer 

The  new  Modes  T-80  uses  a non  impact, 
single  thermal  dot  matrix  printing  head  to  offer 
a print  speed  of  80  characters  per  second. 


P.C.  board. 

The  circuit  has  been  designed  for  absolutely 
no  adjustments.  There  is  nothing  to  get  out  of 
alignment.  The  read  circuit  is  completely  inde- 
pendent during  a read  operation. 

For  more  information  contact  General  Micro- 
Systems,  12369  W.  Alabama  PL.  Lakewood,  CO 
80228,  (303}  985  3423, 

CIRCLE  INQUIRY  NO.  175 

EXORciser  II  Emulator  for 
M6800  Based  Systems 

EXORciser  II.  an  improved  version  of  Motor- 
ols’a  EXORciser,  i ncorporates  a new  set  of  sup- 
port modules  intended  for  application  as  tools 
tor  design  and  development  of  hardware  and 
software  in  MG80G  microcomputer  systems, 


Products,  5005  E.  McDowell  Rd.,  Phoenix,  AZ 
85008,  (602)  244-6900, 

CIRCLE  JNQUtRY  NO.  US 

M-2Q0  Impact  Matrix  Printer 

The  M-2Q0  is  a new  low-speed  printer  which 
combines  the  low-cost  and  flexible  operation 
of  a matrix  printer  with  the  most  desirable 
features  of  a line  printer. 


The  T-80  will  be  priced  under  El, 000  in  OEM 
quantities  for  the  full  receive-only  printer  and 
under  S600  for  the  printer  mechanism  only. 

The  printer  is  ideal  for  applications  where 
only  one  copy  is  needed,  where  quiet  operation 
is  a necessity  and  where  more  expensive 
printer  capabilities  are  not  needed. 

For  more  information  contact  Dataproducts 
Corp.,  6219  DeSoto  Ave,,  Woodland  Hills,  CA 
91365,  (213)887-8451. 
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Tape  Drive 

General  Micro-Systems1  new  tape  drive  sub- 
system is  a fast,  inexpensive,  high  capacity 
data  storage  unit  for  use  with  microcomputers. 

The  drive  is  designed  for  unattended  opera- 
tion: all  commands  are  computer  driven.  The 
full  subsystem  can  copy  data,  sort  tiles,  update 
files,  copy  a full  disk  for  backup  storage,  all 
from  the  computer  program,  without  operator 
intervention, 

The  design  is  modular.  The  printed  circuit 
boards,  front  panel  and  tape  decks  plug  In  and 
can  be  changed  In  minutes.  All  components 
except  transformers  and  switches  are  on  one 


EXQ  Remap  H SVUim  Map 

The  EXORciser  li  system  and  associated 
modules  are  designed  to  operate  at  clock 
speed  sup  to  2.0  MHZ,  supporting  the  68.  68A, 
and  68 B series  of  chips  produced  by  the  Motor- 
ola NMOS  Microcomponents  Group. 

In  order  to  provide  additional  user  flexibility, 
appropriate  EXORciser  II  modules  have  a 20- 
pin  connector  for  implementation  of  such  sys- 
tem capabilities  as  priority  Interrupts,  multi- 
paged  memory  and  I/O  systems,  and  more, 

Fordelails  contact  Motorola  Semiconductor 


The  unit  uses  a dual-column  7x7  half-dot 
matrix  font  and  a logic-seeking,  lookahead  fea- 
ture to  achieve  a print  speed  of  320  characters 
per  second  in  a bidirectional  print  mode.  This 
provides  work  throughputs  ranging  from  125 
lines  per  minute  with  a full  132-character  line 
to  as  many  as  300  lines  per  minute  with  shorter 
40-characler  lines.  Average  throughput  is  200 
lines  per  minute. 

The  M-200  is  designed  for  OEM  use  and  will 
be  available  for  deliveries  beginning  in  the  sec- 
ond quarter  of  1978.  It  will  be  priced  under 
$2,000  in  OEM  quantities. 

For  more  information  contact  Dataproducts 
Corp.,  6219  DeSoto  Ave.,  Woodland  Hills,  CA 
91364,  (213)  887-8000. 
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Computers  We  Stock 

IMSAI 

699. 

SOL20/3  Kit 

1350. 

Cromemco  Z2 

595. 

Apple  II 11610 

1693. 

Poly  88 

735, 

Xitan  1 

769. 

Vector  Graphic 

619. 

Alpha  Micro  System 

1495. 

S0L2D/1G  Kit 

1550. 

Memory  Modules  We  Stock 

SSMMB7  200ns 16K 

525. 

Industrial  jj  Systems  8 K 

229, 

SPACEBYTE 16K  Static 

599. 

; Vector  Graphic  250ns  flK 

239. 

SSMMB6  250ns  8K 

188. 

Industrial^  Systems  16K 

525. 

OuantronicsSK 

225. 

DIP  Switches 

1 10 

100 

4 1.85  1,65 

1.45 

5 1,85  1.65 

1.45 

6 1.85  1.65 

1.45 

7 2-00  1.80 

1,60 

! 8 2.20  1.90 

1.70 

9 2.30  2.10 

1.75  ! 

10  2.40  2.20 

1 80 

Essential 

Accoutrements 


TEXAS  INST 

Lo  Profile  Sockets 

Pin  1 

10 

100* 

i 8 .30 

2.50 

20 . 00 

14  ,25 

2.00 

18.00  ! 

16  .27 

2,20 

20.00 

18  .40 

3.20 

27.00  1 

20  30 

6.00 

40.00  !:' 

22  50 

4,00 

30.00 

24  50 

4.00 

30.00 

28  50 

4.00 

30,00 

40  50 

4.00 

30.00 

* Write  for  IK  pricing 

Common  DB  Series  ; 

Connector 

1 It) 

100* 

08  9P 

1.10  1.00 

.80 

0B  9S 

1.50  1.40 

DB15P 

1,50  1.40 

1.15 

1 0B15S 

2,25  2,00 

1.75 

j 0B25P 

2.25  2,00 

1.80 

DB25S 

3.25  3J0 

2,75 

DC37P 

2.95  2.75 

2,50 

! DC37S 

4.90  4.50 

DD50P 

3,90  3,50 

3.25 

1 QD50S 

6,50  6,00 

5.40 

We  slock  a complete  line 
el  7400,  74LS,  4000  CMOS 


FULL  ASCII  UPPER/LOWER  CASE 
COMPUTER  KEYBOARDS 

Used  Guaranteed  Working 


■ 


/ 


Single  Supply  + 5v  @ 800  ma 
Schematics  Included 
Basic  Keyboard  $45, 00 
Add  , $5  CO  for  Upper  Case  Alpha 

$5.00  Misc.  Function  Switch 
$40.00  Metal  Case  w/bottom 
$45,00  Metal  with  Walnut  Ends 
$1,50  Connector 
$2.00  for  10  Extra  Switches 


Computer  Components 

5848  Sepulveda  Blvd. , Van  Nuys,  CA  91411  (213)  786-7411 
4705  Artesia  Blvd.,  Lawndale,  CA  90260  (213)  370-4842 


B of  A and  MC  Welcome 
Terms:  Min.  order  $10.00 
add  $2.00  P and  H if  order  is  under 
$25,00  and  sent  U.RS. 
add  $4.00  P and  H if  sent  via  U.S.  mail. 
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$695  Microprinter  witti 
Serial  Interface 

The  Microprinter'S  1 with  serial  interface 
allows  the  user  to  select  baud  rates,  parity  and 
the  number  of  stop  bits. 

Featuring  a 7-bit  serial  RS  232  interface  and 
standard  ASCII  96  character  set,  the  Si 
operates  at  from  50  to  9600  baud  and  produces 
copy  on  aluminum  coated  paper  by  discharge 
ing  an  electric  arc  to  penetrate  the  coating, 
which  is  less  than  one  micron  thick.  Toners 
and  ribbons  are  not  required. 


Al!  Si's  will  come  equipped  with  a 192-char- 
acter  first  in-first  out  buffer  and  alt  will  be  faC' 
tory  set  for  1200  baud  {120  charactersteecj,  no 
parity  and  one  slop  bit.  Price  is  $695.  For  more 
information  contact  Centronics  Data  Com- 
puter Corp.,  Hudson,  NH  03051,  (603)883  0111. 
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2708  EPROM  System 

The  Micro  Words  PROM  System  Board  fea- 
tures IK  of  high  speed  (350  ns),  low  power 
RAM  and  space  for  up  to  8 2708  EPROMs,  both 
DIP-switch  addressable  to  start  on  any  8K 
boundary  in  memory.  The  exclusive  I/O  select 
feature  allows  the  user  to  move  the  I/O  loca- 
tions to  any  unused  IK  block  in  the  EPROM 
memory  space.  This  permits  memory  expan- 


sion to  a full  56 K of  contiguous  user  RAM, 


The  B-08  is  a compact  2708  EPROM  pro- 
grammer that  fits  in  a standard  SWTPC  6800 
I/O  slot.  A safety  switch  and  LED  indicator  pro- 
vide control  over  the  high  programming  volt- 
age generated  on  the  board. 

Prices  for  the  PSB-08  are  5119  95  (EPROMs 
not  included);  PSB  08R  5124,95  (regulated 
+ 12V);  B-08,  599.95;  B-08R  Si 04. 95  (regulated 
+ 12V).  For  more  information  contact  The 
Micro  Works,  P,G.  Box  mo.  Del  Mar,  CA 
92014,  (714)  756  2687. 
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AD  AC  1200  Acoustic  Coupler 

The  ADAC  1200,  with  field  proven  reliability, 
transmits  and  receives  data  at  1200  bits  per  se- 
cond (bps)  either  acoustically  or  over  the  dial 
up  telephone  network  with  a DAA.  The  ADAC 
1200  is  compatible  with  the  Bell  System  202C, 
DAA  and  El  A RS  232B/C  devices.  For  conven- 
ience, two  half  duplex  data  channels  are  pro- 
vided for  simultaneous  transmit/receive  opera- 
tions. The  high  speed  channel  transmits  or 
receives  data  at  1200  bps  while  the  low  speed 
channel  processes  data  at  up  to  5 bps, 

A patented  cup  design  made  of  flexible  rub- 


ber allows  different  telephone  handsets  to  be 
easily  inserted,  while  providing  both  a positive 
mechanical  connection  and  an  acoustic  field. 
The  combination  cup  and  sealed  case  provide 
over -40  dB  isolation  from  sound  interference. 

For  more  information  contact  Anderson 
Jacobson,  lnc.h  521  Charcot  Ave.,  San  Jose,CA 
95131,  (408)  263-8520. 
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Line  Printer 

The  Malibu  printer  is  a commercial  grade  dot 
matrix  machine  which  operates  bi-directionally 
at  165  characters  per  second  and  has  graphics 
capabilities  since  each  of  the  nine  print-head 
wires  is  under  software  control. 


An  optional  S-100  interface  card  is  available 
which  makes  the  printer  immediately  operable 
with  many  popular  computers.  An  RS-232  op- 
tion with  a Z-8G  on  board  allows  the  primer  to 
accept  serial  input  (up  to  9600  baud)  or  parallel 
ASCII  input  with  handshaking. 

For  further  information  contact  Malibu  De- 
sign Group,  Inc.,  21111GG  Nordholf  St„  Chats- 
worth,  CA  91311,  (213)  998  7694. 
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RONDURE  COMPANY 


2522  BUTLER  ST  * DALLAS,  TEXAS  75235  * 214-630  4621 


TRENDATA  1000 

Used  working  $775,00 
Used  working  $950.00 
(Factory  refurb) 


HARDWARE 
I IBM 


ASCII  CODE  CONVERSION  fPur«llfll  FfecetW  Only]  *235.00 
SulBCInc:  Mechanism.  Mean),  Dury.  Tfendafa  ElsGU 


ASCII  SELECTRIC 

SPECIFICATIONS 
Printer  Mechanism:  Heavy  duty 
inpul/output.  Series  745 
Weight:  Approximately  120  lbs. 
Power:  115  volts  ac  z J0%,  60Hz, 
200  W. 

Dimensions;  29"H  x 35"W  x 33’'D 
Temperature  Range:  50M  10nF 
and  a relative  humidity  of  &D-80% 
Prim  speed:  One  line  [14.8  char- 
acters) per  second 
Platen:  15"  wide,  pm  feed  or  lorm 
feed  device  optional 
CodeSei:  IBM  2741  compatible. 
Keyboard  available  in  correspon- 
dence code 


Standard  Features  (no  extra  cost) 

Electronic  Feat  ures-single-board 
module,  using  integrated  circuitry 
Dial  up.  Reverse  brake. 
Attention  feature  and  typewriter 
index 

Typomaiic  keys  (backspace, 
index,  underscore  and  hyphen). 
Attractive  wood  furniture  work- 
station. 

Operator  control  panel. 

Reduced  noise  level,  due  io 
added  sound  deadening  material. 


tine 

computer 

room 


NOVATION 

DC3102A 

USED 

WORKING 

Si  50.00 

RS232  Connection 
300  Baud 


SHUGART  MINI-FLOPPY  DRIVE 
NEW  PRICE 
S 355. 00  Each 

MODEL 

SA-400 


ORDERING  INFORMATION: 

All  items  subject  to  availability.  Your  money  returned  if  we  are  out  of  stock. 
Items  are  either  new  (specified)  or  they  are  used  (tested  or  untested} and  no  other 
warranty  is  made  or  implied. 

In  general  no  cords  or  cables  are  shipped  unless  we  specify  that  they  are  sup- 
plied. 

We  ship  the  same  day  we  receive  a cedi  lied  check  or  money  Order. 

Texas  residents  add  5%  sales  tax,  Please  call  if  you  have  a question 
Write  for  our  CATALOG  of  many  parts,  terminals,  printers,  etc. 


SHIPPING  INFORMATION: 

Modems:  S2.00  each;  2 for  $4.00  UPS 

Small  Items  & Parts:  $2.00/order  less  lhan  S20.QQ;  S4.00forder  $20.00  to  $100,00: 
SG.OOforder  over  $100.00 

Large  Hems  & Paris:  Specify  Freight  or  Air  Freight  Collect 

Foreign  Orders:  Add  appropriate  freight  or  postage.  Please  specify  exactly  whal 

you  wish  by  order  number  or  name  or  bolh. 

We  now  take  Master  Charge  orders.  Specify  full  number,  bank  number  and  expira- 
tion dale, 
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PROM  Programmer 

The  EPB-2  PROM  Programmer  Tor  27Q4/27Q8 
EPROMs  uses  software  for  its  timing  and  con- 
trol functions.  It  requires  only  3 IQs,  6 transis- 
tors and  power  supply  components  to  imple- 
ment All  components  including  power  supply 
fit  on  one  5”x8"  PC  board1  which  is  epoxy 
glass,  solder  plated,  double  sided  with  plated 
thru  holes. 


Designed  primarily  for  the  SWTPC  6800,  it 
can  be  easily  adapted  to  I/O  ports  of  other 
UP's.  It  interfaces  to  the  SWTPC  6800  through 
one  MP-L  or  MP-LA  parallel  I/O  board. 

The  bare  EPB-2  board,  software  and  docu- 
mentation is  S29.  Add  $2,50  for  S/H.  (Doc.  only 
$5  PPD,  refundable  w/order),  Ohio  residents 
add  4%  sales  tax.  For  more  information  con- 
tact F&D  Associates;  1210  Todd  Rd.,  New  Ply- 
mouth, OH  45654, 

CIRCLE  INQUIRY  NO,  176 

Compact  OEM  Tape  Transport 

The  Model  200  MINIDRIVE™  storage 
module  is  a low  cost,  super  compact  and 
highly  reliable  tape  transport  for  the  3M  Com- 
pany’s recently  developed  Model  DC  1 GOA 
miniature  Data  Cartridge. 


The  transport,  which  forms  the  basic  electro- 
mechanical building  block  for  OEM  data  stor- 
age systems,  measures  only  3fKx4hhx4%u  with 
cartridge  in  place,  weighs  about  1 pound,  and 
stores  up  to  720,000  bytes  of  unformatted  data 
on  the  cartridge's  140  feet  of  magnetic  tape. 

The  new  Model  MIN  I DRIVE™  is  available  in 
quantity  within  about  4 weeks  from  receipt  of 
order.  The  associated  electronic  circuit  boards 
have  roughly  the  same  delivery  schedule. 
Prices  range  from  $250  to  $485,  depending  on 
configuration.  For  more  details  contact  Qantex 
Div.,  North  Atlantic  Industries,  Inc.,  200  Ter- 
minal Dr.,  Platnview,  NY  11803,  (516)681-8350. 
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Impact  Printer 

The  Integral  Impact,  model  IP-120,  Is  a low 
cost  dot  matrix  impact  printer  capable  of  print- 
ing a full  80  to  132  columns  on  standard  8Y2 
inch  wide  paper,  roll  or  fan-told.  A standard  fea- 
ture of  this  complete,  ready-to-operate  model 
is  an  integral  RS-232  interface  operating  at 
switch  selectable  rates  to  1200  baud. 

Other  standard  features  include  enhanced 
(double-width)  characters,  current  loop  and 
parallel  interfaces,  This  combination  of  low 
price  and  full  printer  features  is  attributed  to  a 
microprocessor  based  controller  and  a simple, 
yet  rugged  print  mechanism. 

The  IP-120  is  priced  at  $745.  OEM  discounts 
start  at  quantity  2,  and  delivery  is  about  45 


days  ARC.  For  further  information  contact  In- 
tegral Data  Systems,  Inc,,  5 Bridge  St.,  Water- 
town,  MA  02172. 

CIRCLE  INQUIRY  NO.  1 SS 

Interface  for  Dura  Mach  lOTerminals 

Sirius  Micro  Systems  has  an  interface  for 
Dura/ 1 tel  Mach  10  or  model  941  Selectric  based 
terminals.  Connection  is  to  standard  TTL 
parallel  I/O  ports  and  are  therefore  bus  inde- 
pendent. This  output  only  device  will  print  us- 
ing any  code  or  style  type  ball. 


Print  control  and  code  conversion  are  com- 
pletely software  controlled.  This  provides  a 
minimum  cost  isolator  to  protect  your  com- 
puter from  high  terminal  voltages. 

Software  driver  example  program  is  included 
for  8080/2-80  based  systems  with  flow  chart 
and  documentation  for  easy  conversion  to 
other  computers  or  different  type-balls. 

For  more  information  contact  Sirius  Micro 
Systems,  4490  Sirius  Ave.f  Lompoc,  CA  93436. 

CIRCLE  INQUIRY  NO.  173 

MP-44  Miniprinter 

The  MP-44  Mini  printer  is  a simple  and  inex- 
pensive 5x7  dot  matrix  printer  for  microcom- 
puter systems.  Electrosensitrve  paper  is  used 
to  make  permanent  copies  at  speeds  up  to  88 
characters  per  second  with  44  characters  per 
line.  Software  control  allows  expansion  of 
character  size  for  emphasis,  Black  characters 
are  printed  on  aluminized  paper  6 centimeters 
(2ft  inches)  wide. 


The  unit  has  a 75  line  per  minute  printing 
capability  with  a peak  printing  rate  in  excess  of 
120  characters  per  second.  Printing  is  by  5x7 
dot  matrix  impact. 

The  universal  printer  controller  is  compat- 
ible with  all  computer  and  terminal  systems 
having  an  8-bit  parallel  interface.  The  Com- 
print 400  can  print  the  standard  64  ASCII  char- 
acter set  and  includes  a full  40  character  buffer 
memory.  The  unit  prints  on  receipt  of  acarriage 
return  or  automatically  whenever  the  line  buf- 
fer memory  is  filled. 

The  Corn-Print  400  is  priced  at  $349,  com- 
plete with  standard  3%"  wide  paper  roll  and  4 
million  character  life  ribbon.  Current  delivery  is 
from  stock  to  two  weeks.  For  more  information 
contact  Microcom  Systems,  865  3rd  St,  So.,  St, 
Petersburg,  FL  33701,  (813)  823  0421. 

CIRCLE  INQUIRY  NO.  164 


An  enclosure  houses  the  printer  and  paper 
supply  mounted  on  an  interface  board  with  all 
necessary  components  for  connection  to  any 
microcomputer  with  TTL  logic  levels.  The 
microcomputer  controls  the  motor  and  print 
electrodes  by  an  8-bit  parallel  output  word,  and 
senses  timing  signals  on  two  input  lines. 

The  price  Of  the  MP  44  Miniprinter  is  $257 
and  is  available  from  stock,  For  more  informa- 
tion contact  Electronic  Product  Associates, 
lnc„  1157  Vega  St.r  San  Diego,  CA  92110,  (714) 
276-8911. 

CIRCLE  INQUIRY  NO.  161 

Keyboard-Display 

Amatech  Instrumentation,  Inc.  has  introduced 
a new  microprocessor  peripheral  keyboard-dis- 
play unit.  Modei  150-406,  keyboard-displayr  In- 
terfaces very  easily  with  most  microprocessor 
systems  (8080A,  6800,  etc.).  Features  include  a 
full  hex,  8-digit  display  with  viewing  up  to  20 
feet,  a 32-key  keyboard  with  "N"  key  rollover 
and  key  debounce  included  in  hardware. 


Attractively  packaged  for  either  panel  or 
desk  mounting,  this  durable  unit  is  particularly 
well-suited  for  process  control  and  instrumen- 
tation applications.  An  8080A  microprocessor 
interface  software  package  with  schematic  in- 
terface diagram  is  also  available. 

Send  all  inquiries  to  Amatech  Instrumenta- 
tion, inc,,  5 Marc  Lane,  Westport,  CT  06880- 
CIRCLE  INQUIRY  NO.  169 


COM-PRINT  400  Impact  Printer 

The  Corn-Print  400  is  a compact  table-top  40 
column  alphanumeric  printer,  ideally  suited  for 
hobby  and  small  system  needs. 


New  Printer  from  DEC 

The  LXY11  printer  outputs  300  lines  per 
minute  for  characters,  and  170  lines  per  minute 
for  plots.  Designed  to  work  with  PDP-11  mini* 
computers,  the  LXY11  can  product  both  double- 
and  single-height  characters  in  the  full  ASCII 
96-character  set,  with  or  without  underlining, 
under 
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ASSEMBLED  SYSTEMS 
With  Disk  Capability 
AT  KIT  PRICES! 

ISN’T  YOUR  TIME  WORTH  $58.00? 

Then  why  spend  needless  time  and  energy  when  we  will  deliver  assembled  and 

fully  tested  systems,  like  this  one. 

Ideal  for  the  BUSINESS  OFFICE  or  the  CLASSROOM 

North  Star  HORIZON 


u 

& 

1 

y 

,v 

North  Star  Horizon  Single  Drive  System  includes  the  Z-80  CPU  at  2 or  4 MHz, 
motherboard,  16K  of  memory  at  4 MHz  and  power  supply.  Software  includes  Disk 
Operating  System  and  Disk  BASIC.  Horizon  1 kit  is  $1599.  Dual  Drive  Horizon  is 
also  available  at  $1999. 

We  add  monitor  and  keyboard. 

Compare  our  assembled  prices  and  save 
hours  of  soldering,  testing  and  trouble 
shooting 

;;  Component 


North  Star  HORIZON  1 
Parallel  Input/Output 
PROM 

Video  Board  (64  by  16)  Jf 
15  9”  Video  Monitor 

ASCII  Keyboard  and  Enclosure 

L Your  cost  for  separate  kits  would 

* 


OPTIONS 

JfMove  up  to  a Hazeltine  1500 
CRT  Terminal  for  an  additional 
$595.00. 

Dual  Drive  $395.00 

Assembled  sysrems  sold  with  90-day  written  warranty 
Come  in  and  see  our  Horizon  in  operation 


SYSTEM  SOFTWARE 
GIVES  YOU  TRUE  DISK 
FILE  CAPABILITY 

You  get  the  Horizon  1 complete 
with  North  Star  Disk  BASIC. 
Business  software  on  diskette  is 
2 also  available  with  the  purchase 

* of  your  Horizon  1 for  $295,  and 
| includes:  • General  Ledger 

* • Accounts  Receivable 

• Accounts  Payable 

• Payroll 

• Inventory 

• Amortization 

• Mailing  List 


total  $2238.00. 

Your  assembled  price 
from  Sunshine  Com- 
puter Company  is 
$2296.00. 

Each  program  is  available  for  $60 


and  all  programs  may  be  purch- 
ased separately  for  $395.00. 


Sunshine  Computer  Company 

^ 20710  South  Leapwood  Ave.  • Carson,  California  90746  • (213)327-2118  J 
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The  plotting  capability  makes  use  of  the  PLXY- 
UM  software  package,  a library  of  FORTRAN 
callable  subroutines,  supported  by  the  RSK- 
11M  operating  system.  Character  and  plot 
generation  by  impact  permits  multicopy  forms 
to  be  used  with  the  LXY 1 1 . 

The  LXY1 1 is  priced  at  $14,400  including  the 
PLXY-11M  software  package,  and  is  available 
for  delivery  90  days  ARC,  For  more  information 
contact  Digital  Equipment  Corp.,  Maynard,  MA 
01754,  (617)  493  2777. 

CIRCLE  INQUIRY  NO,  163 

PP-2708/16  PROM  Programmer 

The  PP-2708/16  PROM  Programmer  plugs 
directly  into  any  2708  or  TMS-2716  memory 
socket,  The  PROM  to  be  programmed  is  placed 
in  the  zero  insertion  force  socket  and  the  data 
is  dumped  over  the  8 lower  address  lines  using 
Oliver's  proprietary  Interface. 


Each  unit  comes  complete  with  a DC  to  DC 
switching  regulator,  10  turn  ceramic  trimmers 
for  precise  voltage  and  pulse  width  alignment, 
and  a zero  insertion  force  socket.  The  unit  is 
packaged  in  a handsome  black  anodte&J  alumi- 
num case  for  table  top  operation,  A 5-foot  flat 
ribbon  cable  interconnects  the  programmer 
with  the  read  only  PROM  socket  via  a 24-pin 
plug.  Price  for  the  kit  is  $249.00;  assembled, 
tested  and  aligned,  $295.00. 

For  additional  information  contact  Oliver  Ad- 
vanced Engineering,  Inc,,  676  W.  Wilson  Ave.f 
Glendale,  CA  91203,  (213)  240  0080. 

CIRCLE  INQUIRY  NO.  140 

Programmer  for  IntersiTs 
6603  and  6604 

The  Model  66  programmer  from  PC/M  has 
been  designed  specifically  for  programming 
the  6603  and  6604  devices,  The  devices  from 
Inters!  i are  4096-bit  programmable  read-only 
memories  (PROMs)  which  can  be  erased  with 
ultra-violet  light  and  re-programmed  in  the  field 
or  laboratory. 


The  programmer  contains  its  own  micro- 
processor and  4096-bit  RAM  buffer,  and  can  be 
oeprated  stand-alone  from  its  own  front  panel 
or  Interactively  with  an  ordinary  CRt  or  TTY  ter- 
minal through  the  programmer’s  RS-232  or  20 
ma  current-loop  interfaces.  The  Model  66  can 
also  communicate  with  a computer  and/or 
automatic  Integrated-circuit  test  equipment  for 
automated  on-line  PROM  programming. 

The  Model  66  is  priced  at  $650,  complete 
and  ready  for  operation.  Delivery  is  typically  30 
days.  For  more  information  contact  Pacific 
Cyber/Metrix,  Inc.,  3120  Crow  Canyon  Rd.,  San 
Ramon,  CA  94583,  (415)  837-5400. 

CIRCLE  INQUIRY  NO.  141 


Z-80/8080  Minifloppy 

A new  2-80/8080  minifloppy  disk  system 
from  Vista  Computer  Company  is  priced  $50 
less  than  competitive  units,  yet  has  the  most 
powerful  operating  system  available. 


The  Vista  V8Q  provides  fast-access,  on-line 
storage  economically  for  Z-80/8080  microcom- 
puter users.  System  features  include  instan- 
taneous program  loading  and  dumping;  effi- 
cient file  management  and  storage;  context 
editing  of  programs  and  text;  dynamic  debug- 
ging of  programs;  program  assembly;  batch 
processing;  and  a number  of  others. 

The  unit  price  of  the  Vista  V80  Minifloppy 
Disk  System  is  $649  as  a kit,  or  $749  fully 
assembled  and  tested.  For  more  details  con- 
fact  Vista  Computer  Co,  28G7-FS  Oregon  CL, 
Torrance,  CA  90503,  (213)  320  3880, 

CIRCLE  INQUIRY  NO,  143 

Random  Access  Display 

The  DE/240  Intelligent  Random  Access  Dis- 
play has  a 40  character/column,  dot  matrix 
vacuum  fluorescent  micro-display  which 
features  a full  ASCII  character  set,  and  an  on- 
board microprocessor  which  incorporates 
character  generator,  display  buffer,  refresh  and 
control  logic. 


The  display  incorporates  both  parallel  and 
serial  (1200  Baud)  interfaces,  offering  universal 
compatibility  with  bus  oriented  systems  and 
with  serial  data  devices. 

Display  evaluation  kits  (shipped  with  each 
initial  order)  include  a data  cable  with  connec 
tor,  a power  connector,  and  a complete  User's 
Manual.  Power  supplies  are  available  with 
either  + 5VDC  or  110/12DVAC  input.  The 
DE/240  is  priced  at  $273  in  100  quantity.  For 
further  information  contact  Digital  Electronics 
Corp„  415  Peterson  St.,  Oakland,  CA  94601, 
(415)  532-2920. 

CIRCLE  INQUIRY  NO.  156 

1 2GD  Baud  Acoustic  Coupler  for  $795 

The  AJ  1245  will  interface  with  any  EIA  ter- 
minal and  communicate  acoustically  at  0 to 
450  baud  in  103  mode  and  0 to  1200  baud  in  202 
mode.  The  user  may  switch  select  between 
these  two  modes  with  the  coupler  automati- 
cally adjusting  baud  rate  and  interface  proto- 
col. This  new  design  can  also  automatically 
function  as  a "slave'1  unit  to  a remote  202 
modem,  and  simultaneously  provide  a 103  full 
duplex  interface  to  the  terminal  at  speeds  up 
to  1200  baud. 

An  innovative  and  easy  to  use  new  rubber 
cup  design  holds  the  handset  firmly  in  place 
without  the  use  of  mechanical  levers  or  springs. 


With  this  new  design,  the  acoustic  cups  are 
mounted  vertically  in  order  to  provide  optimum 
1200  baud  operation. 

Normally  in  the  acoustic  mode,  the  1245 
automatically  switches  to  the  manual  DAA 
modem  when  the  DAA  cable  is  connected. 
Both  the  receiver  and  transmitter  of  the  AJ 
1245  employ  quartz  crystal  control  for  trans- 
mission accuracy  and  stability  in  the  presence 
of  variations  in  line  voltage,  temperature,  data 
rate  and  receive  signal. 

The  AJ  1245  carries  a quantity  one  price  of 
$795,  For  further  information  contact  Ander- 
son Jacobson,  521  Charcot  Ave.r  San  Jose.  CA 
95131,  (408)  263-8520. 

CIRCLE  INQUIRY  NO.  167 

EPROM  Programmer 

A stand  alone  universal  EPROM  Programmer 
that  is  switch  selectable  between  all  the  popu- 
lar EPROMs;  has  HEX  entry  and  display, 
comes  in  a small  chassis,  for  under  $1000. 


The  2716/2708  Model  3 Programmer  handles 
2716  — both  single  supply  and  triple  supply, 
2758,  2708  and  2704  devices. 

The  service  version  blank  checks,  programs, 
verifies,  displays  information  in  HEX  and  modi- 
fies data  through  hex  keypad  in  up  to  32  loca- 
tions on  any  of  the  above  devices.  Price?  Is  $995. 

The  software  development  version  does  all 
of  the  above  plus  TTY/RS  232  interface,  tape 
read er/prin ter  software,  emulation  of  all  the 
devices  and  2K  RAM  buffer.  Price  is  $1295. 

Production  programming  is  done  with  a 16 
gang  machine  based  on  the  same  board  set. 
Simple,  efficient,  reliable.  Price  is  $2995, 

For  more  information  contact  PROM  Program- 
mers, Inc,,  601  Nandell  Ln.;  Los  Altos,  CA 
94022,  (415)  9 18-0450. 

CIRCLE  INQUIRY  NO.  166 

New  Data  Splitter  Kit 

Terminal  Data  Corporation  s popular  Model 
1200  RS-232  Data  Splitter  is  available  in  kit 
form  for  those  who  want  to  save  money  and 
build  their  own  interfaces. 


The  Model  12G0  RS-232  Data  Splitter  gives  a 
CRT  Terminal  user  a second  interface  for  a 
printer,  plotter,  cassette,  or  tape  drive,  at  ex- 
tremely low  cost. 

The  kit  consists  of  three  RS-232  connectors, 
PC  board,  all  necessary  components,  enclos- 
ure, mounting  hardware,  and  assembly  instruc- 
tions. Assembly  and  lest  time  is  approximately 
four  hours.  Price  is  $49.00.  Available  from 
many  computer  stores,  or  direct  from  Terminal 
Data  Corp,,  11878  Goakley  Crr.,  Rockville,  MD 
20852,  (301)  881-7655. 

CIRCLE  INQUIRY  NO.  160 
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Automatic  Flatbed  Drafting  Plotter 

The  Data  Technology  3454  Series  Automatic 
Drafting  Plotter  fs  a medium-priced,  flatbed 
plotter  that  operates  at  up  to  16"  per  second, 
accurate  to  ± 0.004"  with  a step  size  of  0.0025"! 
For  both  on-line  and  off-line  production,  these 
plotters  can  interface  to  most  digital  data 
sources.  A 34"  x 54"  flat  work  area  can  accom- 
modate up  to  "E"  size  drawings. 


The  3454  Series  Plotters  are  equipped  with  a 
standard  incremental  interface,  or  optional 
RS232C  interface.  These  flatbed  systems  use 
standard  title  paper,  and  the  drafting  surface  is 
fully  ti  I table  for  better  viewing  while  plotting. 

The  Data  Technology  3454  Series  Automatic 
Drafting  Plotter  prices  begin  at  $15,900  for  a 
basic  unit  including  plotter  with  drive,  digital 
servo  control,  incremental  input  and  2-pen 
holder.  For  more  Information  contact  Data 
Technology,  Inc,,  4 Gill  Sl„  Woburn,  MA  01801, 
(617)  935-8820. 

CIRCLE  INQUIRY  NO.  157 

Peripheral  Circuits  Cover 
“Human  interface” 

Intel  Corporation's  Microcomputer  Compo- 
nents Division  has  introduced  two  “intelligent” 
devices  that  can  operate  almost  any  kind  of 


manual  input  and  display  output  peripherals 
when  given  simple  commands  by  an  8-bit 
microprocessor. 


Named  the  Intel*  8275  Programmable  CRT 
Controller  and  8279  Programmable  Keyboard/ 
Display  Interface,  the  new  devices  are  the  first 
peripheral  circuits  to  cover  the  ' human  Inter- 
face" needs  of  popular  central  processors 
such  as  the  8080A  CPU,  8085  microprocessor 
and  8048  single-chip  microcomputer. 

For  further  information  contact  Intel  Corp,, 
3065  Bowers  Ave.,  Santa  Clara,  CA  95051,  (408) 
248-8027. 

CIRCLE  INQUIRY  NO.  154 

TH-1  Modem  Kit 

This  easy  to  assembled  modem  kil  features 
high  quality  at  a low  price.  You  will  have  a vari- 
able baud  rate  up  to  300  baud.  Complete  docu- 
mentation is  included. 

The  price  is  $49.95.  Circuit  board  and  docu- 
mentation only  tor  $24.95.  For  more  informa- 
tion or  to  order  contact  Astro  Electronics  Co., 
P O.  Box  1429,  Alameda,  CA  94501.  California 
residents  add  sales  tax  when  ordering. 

CIRCLE  INQUIRY  NO.  162 

Performance  Tape  Transport 

The  Qantex  Division  ot  North  Atlantic  Indus- 


tries, Inc.,  otters  a new,  rugged,  compact  com- 
mercial Model  650  tape  transport  for  use  with 
the  3M  Company's  DC300A  Data  Cartridge. 
The  transport  makes  an  OEM  memory  module 
capable  of  storing  up  to  23  megabits  of  unfor- 
matted digital  data  on  the  four  tracks  of  a 
DC300A  cartridge. 


Model  650  embodies  a number  of  distin- 
guishing design  features  that  particularly 
enhance  its  ability  to  handle  vibration,  impact , 
acceleration,  and  other  forms  of  physical 
abuse  that  arise  in  "real  world"  applications. 

Model  650  lists  singly  with  operating  elec- 
tronics for  $920,  The  unit  may  also  be  pur- 
chased as  a simple  electromechanical  trans- 
port for  $475,  with  servo/data  card  and  control/ 
housekeeping  boards  omitted.  For  more  infor- 
mation contact  Qantex  Div.p  North  Atlantic  In- 
dustries, Inc,,  200  Terminal  Dr,  Pfainview  NY 
11603,  (516)  681-8350. 

CIRCLE  INQUIRY  NO.  iSB 
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Single  360/370  8-Channel  Switch 

Increased  peripheral  equipment  utilization 
is  provided  by  a new  8-channel  switch  that 
replaces  two  IBM  2914  (8x4)  channel  switches 
for  360,  370  and  compatible  systems.  The 
BCS-4  (8x8)  channel  switch  utilizes  emitter 
coupled  logic  throughout  for  faster  switching 
and  is  pre-wired  for  remote  controlled  opera- 
tions. 


The  BCS-4  channel  switch  permits  shifting 
of  idle  peripheral  units  to  a computer  channel 
which  can  actively  utilize  them.  Critical  on-line 
services  can  remain  operational  by  providing 
paths  to  a back-up  computer  with  the  BCS-4. 

For  complete  details  contact  John  Beall  & 
Co.,  Inc.,  447  Gorge  Rd.,  Cliffside  Park,  NJ 
07010,  (201)945-1188. 

CIRCLE  INQUIRY  NO.  153 

PUNCH 

This  device  will  exactly  duplicate  the  punch- 
ed holes  on  standard  computer  cards.  Create 
your  own,  or  correct  mistakes.  High  grade 
solid  steel,  made  to  .001  of  one  inch  tolerance. 
Instructions  included,  fully  guaranteed.  $5.50 
each.  For  more  information  contact  PUNCH, 
P.O.  Box  727,  Stratford,  CT  06497. 

CIRCLE  INQUIRY  NO.  146 


Credit  Card  Verifier 

The  new  Sheldon  Credit  Card  Verifier,  Model 
1100,  offers  a 40-column  dot  matrix  alpha/ 
numeric  printer  for  hardcopy  audit  trail  and  has 
an  editing  capability  for  selectivity  in  printing  a 
data  track  as  one  continuous  line  or  printing 
each  field  on  that  track  as  a separate  line. 


Aschoice  of  printing  40  single  width  charac- 
ters per  line  or  20  double  width  characters  for 
easier  sight  verification  is  provided. 

The  Model  1100  operates  on  120V AC,  in  a 
temperature  range  of  0°C  to  60°C.  Prices 
range  from  $1625  for  one  track  to  $2025  for 
three  tracks.  For  further  information  contact 
Sheldon  Industries,  Inc.,  243  W.  Maple  Ave., 
Monrovia,  CA  91016,  (213)  358-2588. 

CIRCLE  INQUIRY  NO.  145 

Impact  Printer  Mechanisms 

Two  drum-type,  form  printer  mechanisms: 
FPM-600  Numeric,  and  FPM-700  Alphanumeric 
series,  can  print  up  to  19  columns  either  on 
standard  medical  forms  (3.25  inches  wide)  or 
on  forms  of  varying  widths.  A variety  of  stan- 
dard, center-to-center  line  spacings  and 
special  configurations  can  be  provided. 
Ribbon-type  models  are  available  for  forms 
whose  top  copy  does  not  use  pressure-sensi- 
tive paper. 


Printing  rate  for  the  FPM-600  series  is  2.4  Ips 
for  19  columns  of  16  characters  (10  numeric); 
for  the  FPM-700  series,  4 Ips  for  19  columns  of 
42  alphanumeric  and  symbol  characters. 

For  further  information  contact  Anadex,  Inc., 
9825  DeSoto  Ave.,  Chatsworth,  CA  91311,  (213) 
998-8010. 

CIRCLE  INQUIRY  NO.  168 

Matrix  Printers 

The  Lear-Siegler  200  series  of  bidirectional 
matrix  printers  includes  the  Model  201  matrix 
printer  and  the  Model  210  receive-only 
communications  terminal. 


the  BYTE  ShQPS  ol  South  FC onida 

Our  experience  has  proven  the 
SOL-20  to  be  among  the  very 
best  computers.  So  we  confident- 
ly offer  this  fine  system,  either 
kit  or  assembled,  along  with 
compatible  peripherals  and  oper- 
ating software. 

PERIPHERALS 

• North  Star  MICRO-DISK 

• Centronics  700  Series  Printers 

• Micromation  Disk  System 

SOFTWARE 

• Powerful  Word  Processor  for 
SOL  on  North  Star  Disk. 

• Inventory  Control 

• New  business  packages  coming 

Continuing  service  and  assistance,  and  a complete  line  of  books  and  magazines  are  offered  at  both 
locations,  to  assure  you  that  your  system,  purchased  from  one  of  the  BYTE  SHOPS  of  South  Florida, 
will  keep  giving  you  excellent  performance. 

2 Locations  open  10  to  6 Monday  through  Saturday 

BYTE  SHOP  OF  MIAMI  BYTE  SHOP  OF  FORT  LAUDERDALE 

7825  Bird  Road,  Miami,  FL  33155  1 044  E.  Oakland  Park  Blvd.,  Ft.  Lauderdale,  FL  33334 

DIAL  (305)  264-BYTE  DIAL  (305)  561-BYTE 


SOL  “20 
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Throughput  capacity  of  both  matrix  printers 
has  been  increased  to  75  lines  per  minute  for 
132  character  lines;  to  12G  lines  per  minute  for 
SO  character  lines;  and  more  than  900  lines  per 
minute  for  1 character  lines. 

The  Model  201  wiil  sell  for  $2,895  (single 
quantity)  and  the  Model  210  will  sell  for  $2,995 
(Single  quantity).  For  further  information  corn 
tact  Lear  Siegler,  Inc./EID  Data  Products,  714 
N,  Brookhurst  St..  Anaheim.  CA  92803.  (714) 
774-1010, 

CIRCLE  INQUIRY  NO.  151 

CIS-30  + Interfaces  NUTS  680b 
to  Cassettes 

The  CIS-30  + provides  user-selected  cas- 
sette data  rates  of  30,  60,  or  1 20  bytes  per  sec- 
ond. and  data  terminal  rates  of  300.  600,  or 
1200  baud 


The  two  cassette  interfacing  circuits  are  in- 
dependent and  operations  such  as  cross  filing 
therefore  are  possible.  Optional  program  con- 
trol  of  recorders  is  available. 

Cassette  data  recording  is  KC-StandardfBi- 
Phase-M  (double  frequency). 

The  CIS-30  + sells  for  $79,95  In  kit  form  and 
$99.95  assembled  and  tested.  An  instruction 
manual  is  Included.  For  MITS  680b  applica- 
tions, request  Percom™  Tech  Memo  TM-CIS- 
30-9t  "Using  the  Percom  CIS-30  + with  the 
MITS  GBGb  Computer." 

For  information  contact  Percom  Data  Co.. 
318  Barnes,  Garland,  TX  75042,  (214)  276-1968. 

CIRCLE  INQUIRY  NO.  142 

Dumb  Terminal™/Printer 
Peripheral  Package 

Lear  Siegler,  Inc  ./BID.  Data  Products  has  in- 
troduced its  first  CRT/Printer  peripheral  pack- 
age, The  package,  which  Lear  Siegler  calls  the 
Dumb  Connection™  Peripheral  Package,  in- 
cludes the  company’s  ADM-3A  Dumb  Termi- 
nal™. Model  210  Ballistic™  Printer,  and  inter- 
connecting cable. 


Priced  at  $3890  (single  quantity),  the  Dumb 
Connection  gives  the  user  the  flexibility  to 
have  both  a video  display  terminal  and  a 180 
cps  receive-only  serial  printer  for  about  the 
same  price  as  a comparable  speed  KSR  printer. 

Both  the  Dumb  Terminal  and  Ballistic  Printer 
are  designed  for  asynchronous  operation.  For 
more  information  contact  Lear  Siegler.  Inc.* 
El D Data  Products,  714  N.  Brookhurst  St,,  Ana 
helm,  CA  92803,  Attn:  Marketing  Communica- 
tions Department. 

CIRCLE  INQUIRY  NO.  150 

W1K-1I  Interfaces  Touch-Tone" 

MK  Enterprises  has  a Dual  Tone  Multi-Fre- 


quency (DTMF)  transceiver  board  which  inter- 
faces your  S-100  microcomputer  to  the  Touch- 
Tone’  telephone.  The  board  converts  Bell  Sys- 
tem's DTMF  into  binary  and  binary  Into  DTMF, 
making  a fully  operational  Touch-Tone'  trans- 
ceiver. 


The  MK-ll  comes  fully  assembled  and  tested 
with  applications  information  and  manual  for 


$425.00,  Delivery  takes  from  4-6  weeks.  For  fur- 
ther Information  contact  MK  Enterprises,  8911 
Norwich  Rd.f  Richmond,  VA  23229,  (804) 
285-2292. 

Registered  trademark  of  AT&T, 

CIRCLE  INQUIRY  NO  149 

Low-Power  Cartridge  Transport 

A new  second-generation  3M-type  cartridge 
transport  gives  near  one-half  inch  tape  reliabil- 
ity along  with  a storage  capacity  for  exceeding 
common  cassette  equipment. 

Requiring  only  a dual-voltage  power  supply, 
the  Model  631  dissipates  a maximum  22,6 
waits  during  start.  When  running,  consump- 
tion drops  to  8,2  watts. 

The  Model  631  is  priced  from  $500  to  $795 
depending  upon  speed  and  the  number  of 
(racks  specified.  OEM  quantity  discounts  are 
available.  Delivery  is  60  days  ARO,  For  more  in- 
formation contact  Kennedy  Co..  540  W,  Wood 
bury  Rd.,  Altadena.  CA  91001,  (213)  798-0953 
CIRCLE  INQUIRY  NO.  152 


BUSINESS  SYSTEMS 
from  MISSION  CONTROL 

SEE  US  PERCOMP  ’78 
LONG  BEACH,  CA  — APRIL  28-30 


0(LPHA 

w'*i«oSvgTEms 

■ Software  Available 

* Calif.  & Fed,  Tax  Preparation 

* Word  Processor 

■ Genera]  Business  Pack 


THE  POWER  OF  A MINI 
AT  THE  PRICE  OF  A MICRO 

• 16  Bit  Processor 

* Multi-tasking 

• Multi-user 

* Basic  Compiler 


ALL  BOOKS/MAGS  10%  DISCOUNT 


IIVIIVIIIIIIIIIIIVIIII 


¥ HORIZON  II  Jf 

A COMPLETE  BUSINESS  SYSTEM 
FOR  UNDER  $5000 

• 32  K RAM  • Soroc  IQ  120 

• Centronics  779  Printer 

• Dual  Floppy  • Basic 

• With  Software 

General  Ledger  Inventory  Payroll 


MISSION  CONTROL  SOFTWARE  LIBRARY 

If  you  have  software  designed  to  run  in  either  Apple  II.  North  Star.  Micropolis 
or  Alpha  Micro  Basics  and  are  interested  in  selling  it;  write  for  our  guidelines  on 
programming. 


T1  PROGRAMMER  $49 


Hexadecimal.  Octal.  Decimal.  The  new  Texas  Instruments  Programmer  lets 
the  computer  professional  and  hobbiest  perform  fast,  accurate  conversions  and 
calculations  on  any  of  these  number  bases. 


IMSAI  8080.  22  SLOT  $599 


2008  WILSHIRE  BLVD 

COR  201h  AND  WILSHIRE 

SANTA  MONICA,  CA 
(213)829-5137  90403 
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Flexible  Disk  Drive 

MFE  Corporation's  new  Flexible  Disk  Drive  is  a 
small  (8.70"x4,35”  x12”),  double-sided,  double- 
density  unit  employing  a proprietary  “Hell' 
Band”™  head  positioning  system. 

The  head  carriage  mechanism  utilizes 
ceramic  read-write  heads  and  ceramic  head 
load  pads. 


The  Flexible  Disk  Drive  is  available  with 
either  a center  mounted  brushless  DC  spindle 
drive  motor  or  a corner  mounted  AC  motor. 

Other  basic  features  include:  data  transfer 
rates  of  250K/50QK  bits  per  disk  with  a packing 
density  of  3400/6800  bpi;  77  tracks  per  side  at 
48  tracks/inch. 

For  more  details  contact  MFE  Corp.,  Kee- 
waydin  Dr,  Salem,  NH  03079,  (603)  893-1921. 

CIRCLE  INQUIRY  NO.  184 

Calcomp  Floppy  Disk  System 

California  Computer  Products,  Inc.  has  a 
multifunction  floppy  disk  system  designed  for 


Disks 


use  with  any  processor  having  an  RS-232-C 
communications  port. 


Offering  a total  storage  capacity  of  2.0 
megabytes,  the  new  system  includes  a single 
or  dual  floppy  disk  drives,  power  supply, 
cables  and  a microprocessor-driven  controller 
that  supports  as  many  as  four  drives  and  up  to 
two  RS-232-C  devices.  Use  of  a microprocessor- 
driven  controller  makes  possible  a substantial 
reduction  in  requirements  for  host  computer 
hardware  and  operating  system  software. 

A system  with  two  143M  drives  is  priced  at 
$3,630.  For  further  information  contact  Califor- 
nia Computer  Products,  Inc,,  2411  W.  La  Palma 
Ave.,  Anaheim,  CA  92601,  (714)  821-2541. 

CIRCLE  INQUIRY  NO.  10B 

Remex-11  Flexible  Disk  System 

Users  of  PDP-1 1 computers  can  improve  the 
efficiency  of  their  equipment  by  taking  advan- 
tage of  this  flexible  unit  that  connects  directly 
to  the  PDP-11  Unibus. 


Software  modules  of  the  Remex-11  system 
allow  It  to  operate  in  an  RT-11  environment,  us- 
ing either  the  standard  DEC  RX-01  26-sector 
format  or  a 16-sector  format  to  increase  the 
disk  storage  capacity  by  at  least  25  percent. 

Up  to  four  flexible  disk  drives  can  be  includ- 
ed in  the  Remex-11  installation.  A single  rack- 
mounted unit  contains  the  controller/formatter 
circuitry  for  the  complete  system,  a power  sup- 
ply, disk  storage  bin  and  space  for  two  disk 
drives,  A separate  enclosure,  with  its  own 
power  supply  and  control  panel,  houses  the 
third  and  fourth  drives. 

For  further  information  contact  Ex-Cell-0 
Corp.,  Remex  Div.,  1733  Alton  St.,  P.O.  Box 
C- 19533,  Irvine,  CA  92713,  (714)  557-6860, 
CIRCLE  INQUIRY  NO.  187 

10/80  Megabyte  Disk  Drive 

R2E  of  America  announces  a new  10/80 
megabyte  disk  system  with  removable  media 
for  its  MICRAL  C small  business  microcompu- 
ter system. 


RAM'S  [STATIC] 

2102AL-4  Nee  4 SONS 

1.45 

64-99 

1.40 

100-Up 

1.35 

21 01 AL-4  Nec  450NS 

2.75 

2111 AL-4  Nec  450NS 

2.75 

6810-1  1 26x8  Bi| 

5.00 

68B10  2MHZ  RAM 

12.00 

N&C410D  4Kx1 

13.00 

SAMTEC  SOCKETS  LOW  PROFILE  DIPS 


1-99 

100-Up 

14  Pin 

.20 

-IS 

16  Pin 

,22 

.20 

22  Pin 

.35 

.33 

24  Pin 

.33 

30 

28  Pin 

,42 

.40 

40  Pin 

,45 

.43 

IMSIA  CONNECTORS  5-1QQ 

1-25 

3.50 

25-Up 

3,25 

ITHACA  AUDIO  BOARDS  PARTS 

8K  Ram  Card 

25.00 

Nee  Ram  Ki| 

89  50 

Support  Chip  Set 

12.50 

Socket  Sei 

17.20 

Regulator  Kit 

8.00 

DOCUMENTATION  AND  MANUALS 
tNTEL  8OB0 A User  Manual  7.50 

INTEL  8065  User  Manual  5.00 

Z-8QUser  Manual  6 50 

8748  User  Manual  5.00 

8741  User  Manual  5.00 

Ccsmac  VIP  Computer  $275,00 

Seal's  SK  RAM  Board  $215,00 

Seal  s 4K  RAM  Board  $1 60,00 

Prototype  Board 

Wire  Wrap  $20,00 

Solder  Pad  $20,00 

Extender  Board  $16,00 

Sugart  SA-400  Mint  Floppy 

Disk  Drive  $325.00 

Sanyo  9"  Monitor  $180.00 

8T97  1 ,40  8T98  1 .40  8T26B  2.25 

340T-5  1.00  34GT-12  1.00 

7805  1.00  7812  1.00 

YA-3-1O14A/1015A  $9+00 
Single  supply  5 volts  replaces  all  UARTS  [pin  lor  pin) 


DIP  SWITCH 

8 Switch 

7 Switch 

$1,75  each 

EpROMS 

2708 

$18.00 

2718  Intel  |5  Volt} 

50.00 

2758  12708  5 Volt] 

35,00 

5204  512x8  Bit 

14.00 

1702A  256x4  Bit 

4.50 

6834  512x8  Bit 

17,50 

82S23  32x8  Bit 

2.25 

MICROPROCESSORS 


z-ao 

Zilog  CPU 

24.00 

8085 

Intel  5 Volt  CPU 

|8080  with  clock] 

29,00 

0090  A 

Nec  2 Mhz  CPU 

13,50 

8060  A- 1 

Nec  3 Mhz  CPU 

21.00 

8O0OA-2 

Nec  2.5  Mhz  CPU 

20.00 

6800 

Mot  . CPU 

24.00 

8741 

EpROM  8041 

(UPI-411 

70,00 

8748 

EpROM  8048  MCP 

70,00 

6800 

Mot.  2MHZ  CPU 

43.00 

2650 

Sig.  CPU 

30.00 

SEMCOM 

INC 

1313)  682  3069  32b  5.  Winding  Drive 

Pontiac,  Michigan  48054 

Hours  12  noon  8 p.m-  (Eastern  Time) 


Sift  MS;  AH  parts  guaranteed  money  back ; 100% 
sted.  Postage  and  handl  ing  : add  5%;  minimum 
$1.50.  Minimum  order  $5.00.  Michigan  residents 
add  4%  tax.  We  reserve  the  right  to  substitute  pin 
for  pin  replacements  of  higher  Quality  or  speed 
for  price  of  ordered  device  unless  noted  on  order. 
Price  subject  to  change  without  notice.  We 
accept  Master  Charge  and  Visa, 

— We  Quote  On  High  Volume  Orders  — 


CRYSTALS 

(Fun  da  mental  Type) 

6.00 

18.432  Mhz 

36.0  Mhz 

27,000  Mhz  6. 144  Mhz  (8085) 

6.00  MHZ  (8748/8741) 

MULTIMETER  SINCLAIR 

3-1/2  Digit  Volt  , Amp, 

OHM  Meter 

$49.05 

MICROPROCESSOR 

SUPPORT  CHIPS 

8156 

RAM,  I/O,  Timer 

26.00 

6821 

Pi. A. 

15,00 

68B21 

P.I.A.  (2MHZ) 

20.00 

68B50 

ADA  (2 MHZ) 

25,00 

68488 

IEEE-488  Interface 

Chip 

$43.00 

8253 

Prog.  Timer 

26  00 

8257 

DMA  Controller 

29.00 

8259 

Interrupt  Cont 

27.00 

8275 

CRT  Cont. 

100.00 

6271 

Floppy  Disk  Cont. 

90.00 

8279 

Keyboard /Display 

Cont . 

23.00 

MC14Q8  8 BIT  D to  A 

8.50 

MC1489AEIA  Receivers 

2.50 

MCI  488  El  A Driver 

2.50 

Z-80 

PIO  [Parallel  I/O) 

13,00 

Z-SG 

CTC  (Timer) 

14.00 

8212 

S bit  Latch 

3.25 

8224 

8060 A Clock  Chip 

4,50 

8238 

8D60A  Bus  Driver 

7,00 

8261 

Serial  I/O 

7.  DO 

8255C 

Parallel  I/D 

7.00 

8214 

Interrupt  Chip 

10.00 

8155 

258x8  Ram,  22  I/O 

Lines  and  Timer 

23.00 

8253 

Prog.  Interval  Timer 

27.50 

8755-8 

EpROM  and  I/O 

185.00 

6620 

Pi  A 

10.00 

6850 

ACIA 

12,00 

6852 

Syn.  ACIA 

16,00 

6880 

Modem 

12,00 

2513 

Uppercase  ASCII 

e,oo 

MCM6571  7x9  ASCII 

Char.  Gen, 

12,00 
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TECH- MART 


19590  VENTURA  BLVD. 
TARZANA,  CA  91356 


COMPUTER  PRODUCTS 
READY  FOR  IMMEDIATE  DELIVERY 


CALL 
(213)344-0153 


NOW  SERVING 

SAN  DIEGO 

367  Birdrock  Avenue 
La  Jolla,  California 
(714)  459-2797 

Same  great  service  and  sales! 


8080  MICROPROCESSOR 
SYSTEM 


IMSAI 


-SPECIAL- 

computer 


‘FULLY  ASSEMBLED 
AND  TESTED 
WITH  10  CONNECTORS 

'INCLUDES  CPU,  MAINFRAME  W/22  CARD  SLOTS,  FRONT  PANEL,  POWER  SUPPLY  - READY  TO  ENJOY 


$785 


KIT  WITH  10  CONNECTORS 


$655 


NEED  SOME 
HELP? 


BUSINESS  PERSONS 


FOR  THE  OFFICE 
AND  HOME 


WE  ARE  HERE  WITH  A COMPLETE  TEAM  OF  HIGHLY  QUALIFIED  PROFESSIONALS 
TO  SUPPORT  YOUR  EVERY  NEED  IN  BUSINESS  APPLICATIONS. 

—HARDWARE  — UNIQUE  REQUIREMENTS  - SOFTWARE  — 


OTHER  MAJOR  PRODUCTS 

CENTRONICS  PRINTERS  — AFFORDABLE  — CROMEMCO  — T.E.I.  12  & 22 
DEC  PRINTERS  — PROCESSOR  TECHNOLOGY  - POLYMORPHIC  - SEALS 
TARBELL  - INFO  2000  - SUPERSCOPE  — MICROPOLIS  DRIVES  - 

AND  MANY  OTHERS 

Newly  introduced  to  the  market,  Malibu  Printer.  165  CPS.  Bidirectional.  $1995-00 

WE  SHIP  ANYWHERE  WITHIN  THE  CONTINENTAL  U.S. 


10:00  AM-9:00  PM 
MON-FRI 

OPEN 

9:00  AM-Q:00  PM 
SAT 

CAPRI  PLAZA 

WE  SPECIALIZE  IN  SYSTEMS  HARDWARE  & SOFTWARE 
— WE  WELCOME  INQUIRIES  — 

(213)344-0153 
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The  MICRAL  C is  the  low  cost,  compact  data 
processing  system  for  small  business  applies- 
tions  such  as  accounting,  word  processing, 
arid  inventory  management.  The  addition  of  the 
new  disk  provides  a microcomputer  system 
with  tremendous  storage  capabilities  (from  10 
to  60  megabytes),  at  a low  cost. 

The  end  user  price  for  the  MICRAL  C system 
with  a 10  megabyte  disk  is  $15,950.  Deliveries 
are  90  days  ARO  from  the  plant  in  Minneapolis, 
For  further  information  contact  R2E  of  America, 
3406  University  Ave.,  S.E.,  Minneapolis,  MN 
55414,  (216)  562-9908. 

CIRCLE  INQUIRY  NO.  179 

Low-Cost  Disk  Drive 

The  Series  5300  line  of  fixed-carriage,  mov- 
ing-head disk  drives,  from  Kennedy  Company 
stores  up  to  70M  bytes  of  data  at  rates  of  1M 
byte  per  second. 

Head  positioning  is  controlled  by  prerecord- 
ed servo-tracks  on  the  bottom  of  one  disk,  eli- 
minating mechanical  encoder  plates. 


The  drives  measure  19"  wide  by  7"  high  by 
22"  deep  (48.26cm  x 17.78cm  x 55,S8cm), 
Weight  is  45  ibs,  (20,41kg), 

Series  5300  prices  range  from  $2500  to  $4000 
depending  on  capacity  and  quantity  ordered. 
Delivery  is  90  days  ARO,  For  more  information 
contact  Kennedy  CoM  540  W.  Woodbury  Rd., 
Altadena,  CA  91001,  (213)  798-0953, 

CIRCLE  INQUIRY  NO,  185 

Mostek’s  Floppy  Disk 

A new  microcomputer  system  with  powerful 
software,  Z8Q  power,  and  f loppy  disk  versatility 
is  called  AID-80-F.  It  is  a complete  disk-based 
computer  that  provides  all  the  tools  required 
for  hardware/software  development  and  debug. 


The  heart  of  the  AID-8QF  is  the  SDB™-80 
which  provides  the  power  of  the  Z80 
microcomputer  plus  16K  bytes  of  on-board 
RAM.  The  memory  and  I/O  expansion  board 
RAM-80  includes  16Kbytes  of  RAM  and  four 


8-bit  I/O  ports.  The  flexible  disk  drive  controller 
board  FLP-8Q  interfaces  the  SDB-80  with  up  to 
four  drives  with  soft  sector  format. 

The  AID-8GF  is  priced  at  just  $5995  and  each 
board  is  also  available  separately.  For  more  in- 
formation contact  Mostek  Corp.,  1215  West 
Crosby  Rd.,  Carrollton,  IX  75006,  (214)  242  0444. 

CIRCLE  INQUIRY  NO.  181 

Minifloppy"  Disk  Storage  System 

The  LFD-40Q  is  a minifloppy’  disk  memory 
system  for  the  SS-50  bus.  A complete  1-drive 
LFD-400  system  includes  a controller  PC 
board,  PROMware  disk  operating  system,  disk 
drive  and  drive  power  supply,  interconnecting 
cable,  two  minidiskettes'*  , an  operator's 
manual,  and  a compact  enclosure  to  house  the 
drive  and  drive  power  supply. 


The  controller  board,  which  is  installed  In  an 
SS-50  bus  slot  of  the  host  computer,  includes 
special  low- voltage-drop  regulators,  a proprie- 
tary "bit  shifting"  compensation  circuit,  an  In- 
activity time-out  circuit  to  increase  drive  motor 
life,  and  provision  for  3K  byte  of  PROM, 

For  more  information  contact  PerCom  Data 
Co„  lnc„  318  Barnes,  Garland,  TX  75042,  (214) 
276-1968. 

CIRCLE  INQUIRY  NO,  160 

Shugart  Double-Sided, 
Double-Density  Floppy  Disk  Drive 

The  SA450  double-sided/double-density/ 
double-headed  minifloppy*  disk  drive  offers 
OEMs  up  to  440  kbytes  of  unformatted  data 
storage  on-line. 


The  new  double-sided  drive  reads  and  writes 
data  on  both  sides  of  a minidiskette™  without 
removing  it  from  the  drive.  The  twin  read/write 
heads  are  Shugarfs  proprietary  glass  bonded 
ferrite  ceramic  heads,  which  are  mounted  in  a 
stainless  steei  flexure  that  loads  onto  the  mini- 
diskette when  in  operation. 

Price  of  the  SA450  in  quantity  one  is  $450. 
OEM  disounts  are  available,  Delivery  is  90  days 
ARO.  For  more  information  contact  Shugart 
Associates,  415  Oakmead  Pkwy.,  Sunnyvale, 
CA  94086,  (408)  733-0100, 

CIRCLE  INQUIRY  NO.  183 


INFO  2000  Disk  System 

Now  Heathkit  H8  users  may  easily  add  the 
complete  INFO  2000  Disk  System  and  simul- 
taneously upgrade  their  8080  computer  to  a 
Z80  system  by  replacing  the  Heathkit  8080 
CPU  board  with  the  INFO  2000  280/Disk 
Adapter  Board, 


AM  INFO  2000  Disk  Systems  are  assembled 
and  tested  at  the  factory,  and  are  provided  with 
a 90-day  warranty.  Delivery  time  is  3-4  weeks 
ARO.  A 5%  discount  is  offered  when  payment 
in  full  accompanies  orders.  Dealer  inquiries 
are  welcome.  Cost  for  the  complete  INFO  2000 
Disk  System  for  Heathkit  H8  is  $2,750.  For 
more  information  contact  INFO  2000  Corp., 
20630  S.  Leap  wood  Ave.,  Carson,  CA  90746, 
(213)  532-1702. 

CIRCLE  INQUIRY  NO.  182 


Remex  RFS  1100  Flexible  Disk  Drive 

The  new  Remex  flexible  disk  drive  elimi- 
nates the  need  for  a separate  formatter/con- 
t roller.  All  formatting,  control  and  read/write 
circuits  plus  optional  128  or  256-byte  sector 
data  buffers  are  mounted  on  a single  printed 
circu  it  board  contai  ned  within  the  4,5x9.Qx  14.1- 
inch  disk  drive  envelope. 


With  the  control  circuitry  incorporated 
within  the  drive,  the  Remex  RFS  1100  drive  be- 
comes a highly  compact  unit,  occupying  a 
minimum  of  space  and  providing  the  system 
designer  with  a new  level  of  flexibility.  The 
drive  can  be  mounted  upright,  on  either  side,  or 
with  the  cover  at  the  top. 

For  information  contact  Remex  Div.,  Ex -Cell- 
O Corp,,  1733  Alton  St„  P.O,  Box  C-19533,  Ir- 
vine. CA  92713,  (714)  557-6860. 

CIRCLE  INQUIRY  NO.  106 

New  Four-Headed  Voice  Coil  Floppy 

The  "four-headed  - flexible  disk  drive  will 
store  up  to  3.2  Mbytes  of  data  in  the  space  re- 
quired by  a standard  size  floppy  drive.  The  new 
PerSci  Model  299  Diskette  Drive,  interfacing  to 
8080,  6800  and  Z-80  based  systems  as  well  as 
minicomputers,  provides  the  basis  for  a low 
costt  independent  data  management  system. 
The  Mode!  299  is  a dual-headed,  duaf  disk- 
ette drive  reading  and  writing  both  sides  of  two 
8"  diskettes.  Data  can  be  encoded  in  single  or 
double  density  in  IBM  compatible  soft  sec- 
tored formats  or  expanded  hard  and  soft  sec- 
tored formats  on  IBM  Diskette  I,  11,  UD  or 
equivalent  media.  The  drive  will  store  up  to  1 
Mbyte  of  data  in  IBM  format,  1.6  Mbytes  unfor- 
matted single  density  and  up  to  3,2  Mbytes  in 
unformatted  double  density  encoding. 

The  Model  299  is  priced  at  $1,595  in  single 
unit  quantity.  Delivery  is  second  quarter  1978. 
For  more  information  contact  PerSci,  Inc,, 
12210  Nebraska  Ave.,  W.  Los  Angeles,  CA 
90025,  (213)  820-3764, 
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IBM  Selectric  Printer  Approved 
for  Microcomputer  Output 

The  SELECTERM  may  be  connected  directly 
to  either  parallel  or  serial  port,  with  all  inputs 
at  standard  TTL  level.  No  additional  software  is 
required  since  all  logic  is  in  an  internal  PROM. 
The  SelecTerm  includes  a special  typing  ele- 
ment that  produces  all  ASCII  and  full  upper 
and  tower  case  alphanumeric  characters.  Also 
included  are  a tab  command,  backspace,  verti- 
cal tab  and  bell.  All  necessary  electronics  and 
cable  sets  are  provided  along  with  documenta- 
tion  for  unpacking,  connection,  testing,  theory 
of  operation  and  schematics. 


The  SelecTerm  may  be  purchased  only 
through  dealers,  though  OEM  inquiries  are  in' 
vited.  Full  price  is  516,50.  For  more  information 
contact  your  computer  store  dealer  or  Micro 
Computer  Devices,  Inc.,  960  E.  Orangethorpe, 
Bldg.  F,  Anaheim,  CA  92801,  (714)  992-2270. 

CIRCLE  INQUIRY  NO.  194 

Voice-input  Automatic 
Paging  Terminal 

The  Dialog  810  Terminal  is  an  end-to-end 
signaling  decoder  that  allows  page-number  eo- 
try  by  a caller  speaking  the  digits  directly  to 
the  terminal  over  telephone  lines  with  no 
operator  interface. 

The  terminal,  which  provides  completely 
automatic  end-to-end  signaling,  handles  up  to 
eight  telephone  lines  simultaneously.  It  can  be 
used  in  tone  and  voice  as  well  as  tone-only 
paging.  The  81Q  Terminal  can  also  be  equipped 
with  a Touch-Tone  input  option  along  with  the 
voice  recognition  capability. 

The  terminal  allows  data  communication 
with  the  standard  RS-232,  asynchronous  full 
duplex  up  to  4800  baud  or  2QMA  serial  current 
loop  (Teletype),  Special  optional  parallel  inter- 
faces can  also  be  provided. 

The  price  of  a standard  810  Terminal  is 
$70,000,  For  more  information  contact  Dialog 
Systems,  Inc.,  32  Locust  St.,  Belmont,  MA 
02178,  (617)  489-2830, 

CIRCLE  INQUIRY  NO.  198 

Universal  Keyboard  UKEM 

This  63  key  Universal  Keyboard  will  generate 
any  specified  code  in  seriaUparallel  formats  at 
selectable  baud  rates.  Custom  legends  are  pro- 
vided for  each  key  top. 


Terminals 

High  impact  plastic  keyboard  featuring 
guadruply  redundant  switches  is  housed  in  a ft 
inch  aluminum  enclosure  (17.8x3.7x9.5  inches). 
Standard  keyboards  for  generating  ASCII, 
BAUDOT  and  MORSE  CODES  are  stock  items. 
Unit  prices  are  from  $299, 

For  more  information  contact  Microlog  Ccrp., 

4 Professional  Dr.,  Suite  1 19,  Gaithersburg,  MD 
20760,  (301)  948-5200. 

CIRCLE  INQUIRY  NO.  200 

Motorola  EPIC  68  Intelligent  Terminal 

The  EPIC  68  is  a multifunction,  display- 
oriented  microcomputer/terminai.  Through  its 
highly  modular  hardware,  software  and  pack- 
aging, Epic  68  provides  a wide  range  applica- 
tion vehicle  from  a passive,  but  intelligent  in- 
formation monitor,  up  to  a complete,  stand- 
alone, information  processing  system. 


This  versatility  is  achieved  with  a6B00  based 
system  controller  that  provides  for  serial  asyn- 
chronous communications,  various  levels  of 
display  function,  a keyboard  interface  with  six 


optional  configurations,  and  packaging  provi- 
sions allowing  internal  addition  of  up  to  eight 
micromodule  cards, 

A typical  configuration,  including  a basic 
display  unit,  extended  communications  and 
display  features  and  keybaord  with  cable  sells 
for  $2690.  For  more  information  contact 
Motorola  Semiconductor  Products,  Inc,,  5005 
E.  McDowell  Rd.,  Phoenix,  AZ  850O8r  (602) 
244  690O, 

CIRCLE  INQUIRY  NQ.  192 

120  CPS  Printer/Terminal 

The  SuperTerm  data  terminal  makes  use  of 
microprocessor  control.  This  new  SuperTerm 
includes  such  standard  features  as  an  RS-232C 
interface,  current  loop  interface,  an  IBM  selec- 
trie  configured  keyboard  with  a numeric  key- 
pad, 132  column  width  printing,  horizontal 
tabs,  vertical  labs,  lop  of  form,  and  a keyboard 


The  basic  terminal  prints  at  speeds  up  to  60 
cps  with  a 120  ops  option  presently  available. 
Printing  is  performed  by  Intertec's  newly  de- 
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signed  impact  matrix  printhead  which  is  fully 
guaranteed  for  one  year.  Prices  start  at  $1995. 

The  unit  is  a portable  desk  top  version  which 
can  be  used  with  or  without  the  stand.  For 
mare  information  or  a complete  catalog  com 
tact  Intertec  Data  Systems  Corp,,  19530  Club 
House  Rd.,  Gaithersburg,  MD  20760,  (301) 
948-2400. 

CIRCLE  INQUIRY  NO.  196 


Transactor  Terminal 

The  Transactor  III  Data  Terminal  utilizes  a 
microprocessor  in  its  design  to  provide  many 
features  associated  with  higher  cost  termi- 
nals. Features  available  include  synchronous 
or  asynchronous  communications  line  support 
for  both  dedicated  or  polled  multidrop  environ- 
ments. 


The  Transactor  HI  data  terminal  includes  a 
single  line  32  character  gas  discharge  display 
and  a 53  key  TTY  style  keyboard,  ft  can  be 
directly  attached  to  any  computer  with  an 
RS-232  or  20  mA  current  loop  interface,  or  can 
be  attached  to  a communications  line  through 
a modem. 

The  standard  terminal  Is  available  from 
stock  for  $995.00  in  singles.  For  more  informa- 
tion contact  Computerwise,  Inc.,  4006  E.  137th 
Ter..  Grandview,  MO  64030,  (816)  765-3330, 
CIRCLE  INQUIRY  NO,  190 

Video  Terminal  Board  (VTB) 

Micro-Term,  Inc,,  offers  the  complete  logic 
circuitry  of  the  versatile  AGT-IA  CRT  terminal 
on  a single  S'xlQVY1  printed  circuit  board.  The 
VTB  includes  a power  transformer,  voltage 
regulator  and  on  board  power  supply  Addition 
of  a parallel  ASCII  keyboard  with  positive  logic 
outputs  and  a CRT  monitor  results  in  i com- 
plete standalone  computer  terminal  capable 
of  communicating  with  any  serial  ASCII  com- 
puter. 


The  VTB's  standard  features  include  64x16 
display  of  upper  and  lower  case  descending 
characters,  cursor  control,  bell,  switch  select- 
able. crystal-controlled  data  rates  from  100  to 
19,200  baud,  RS232C  interface,  switch  selec- 
table UART  options  and  an  on-board  power 
supply  capable  of  satisfying  the  power  require- 
ments of  several  popular  ASCII  keyboards. 
The  VTB  is  priced  at  $200.  For  more  informa- 
tion contact  Micro-Term,  Inc.,  P.O,  Box  9387, 
St.  Louis,  MO  63117,  [314)645  3656. 

CIRCLE  INQUIRY  NO.  203 


Mobile  Data  Communication 
Terminal 


Cassetterm  II.  second  generation  of  the  Cas- 
setterm, has  more  added  convenience  features 
to  broaden  the  usefulness  of  the  unit,  but 
basically  the  functional  integrity,  portability 
and  operating  features  remain  the  same.  These 
include  a minicassette  memory  system  for 
serial  storage  and  read-out  of  up  to  40,000 
alpha  numeric  characters  per  cassette  at  110 
or  300  baud  rates,  universal  acoustic  coupler 
that  accepts  a telephone  handset,  a32-charac- 
ter  display  panel  and  full  ASCII  compatibility. 
i , 


The  basic  unit  is  being  marketed  for  $1995  on  a 
single  quantity  basis.  The  Cassetterm  II  can  be 
ordered  in  eight  colors  and  is  fully  warranted 
for  one  year.  For  additional  information  contact 
Micon  Industries,  252  Oak  St.,  Oakland,  CA 
94607.  (415)  763-6033. 


CIRCLE  INQUIRY  NO.  195 


Mid-Range  Systems  for 
Word  Processing 

A new  series  of  expandable,  multi-terminal 
word  processing  systems,  designated  the 
WS200  series,  are  multi  station,  PDP-8-based 
systems.  They  provide  mid-range  offerings  bet- 
ween the  WS78  single-usert  standalone 
systems  and  larger  PDP-11-based,  shared  logic 
con  fig  ura  tons. 


The  WS2Q2,  basic  system  of  the  series,  in- 
cludes two  text  editing  terminals,  DEC'S  letter 
quality  printer,  word  processing  computer, 
four  flexible  diskettes  in  a four-foot-high 
cabinet  and  communications  software. 

List  price  for  the  basic  syslem  is  $27,995. 
For  more  information  contact  Digital  Equip 
ment  Corp.,  Maynard,  MA  01754,  (603) 
883-8000.  Ext.  179. 

CIRCLE  INQUIRY  NO.  191 

Viewport 

Viewport  is  a complete  TV  text  display  hard- 
wareteoftware  system  for  your  personal  or 
business  microcomputer.  The  entire  package 
comes  on  a single  S-100  bus  compatible  high 
quality  printed  circuit  board,  with  onboard  soft- 
ware, Plug  it  into  your  system,  connect  the 
coaxial  cable  to  a lOmhz  or  better  TV  monitor, 
and  yourre  in  business. 

FLASH  (wnum)  causes  window  WNUM  to  be 
flashed  once  (the  figure-ground  of  the  win- 
dow s inlerior  is  momentarily  reversed). 

PLOT  fwnum.x.y.char)  writes  CHAR  to  win- 
dow WNUM  at  point  X,Y  (relative  to  the  win- 
dow). This  permits  plotting,  drawing,  etc  with- 
out the  risk  of  invoking  the  scrolling  or  rolling 
mechanism. 


BACK  (wnum,n)  causes  N blank  lines  to  be 
written  to  window  WNUM,  but  moving  op  from 
the  current  line.  Except  for  this  difference  in 
direction,  and  for  the  fact  that  BACK  cannot 
cause  rolling  or  scrolling,  BACK  is  similar  to 
SKIP  BACK  is  useful  for  such  things  as  dis- 
playing system  stacks  (pushing  and  popping) 
as  they  change  during  run  time. 

Viewport  is  available  in  kit  form,  complete 
with  all  the  CRT  logic,  4K  static  display  mem- 
ory, and  IK  onboard  software  (including  other 
user-callable  functions  not  described).  You  get 
the  whole  package  with  a comprehensive 
theory  of  operation  manual,  assembly  instruc- 
tions, suggested  applications,  and  warranty  for 
$295.  When  ordering,  be  sure  to  specify  the  8K 
boundary  at  which  you  want  the  onboard  soft- 
ware to  be  located  (we  will  supply  the  software 
assembled  to  run  at  any  8K  boundary),  and 
which  character  set  you  want  (graphics,  or 
math/logical/texi  editing). 

For  more  information  contact  Micro  Diver- 
sions, Inc,,  P.O.  Box  527,  Falls  Church,  VA 
22046.  (703)  533-1133. 

CIRCLE  INQUIRY  NO.  2Q1 

Naked  Terminal 

The  Naked  Terminal  displays  80  characters 
by  24  lines,  using  both  upper  and  lower  case 
characters  in  a 5x7  font. 

Editing  is  aided  by  an  addressable  cursor. 

Switch-selectable  features  include  Wack-on- 
white  or  white-on-black,  blinking  or  non-blink- 
ing underline  cursor,  and  variable  baud  rates. 

The  Naked  Terminal  is  a complete  dumb  ter- 
minal on  an  S-100  board.  It  contains  a micro- 
processor with  its  own  memory,  its  own  soft- 
ware drivers,  and  its  own  internal  bus.  It  won  t 
take  up  any  of  the  64 K memory  address  space 
Of  the  S-100  bus. 

For  additional  information  contact  Dyna- 
byte,  lnc„  4020  Fabian,  Palo  Alto,  CA  94303, 
(415)  494-7817. 

CIRCLE  INQUIRY  NO,  189 

General  Purpose  Remote  Terminal 

The  TIGER  (Television  Interface  General- 
purpose  Economy  Remote  terminal)  contains 
an  acoustic  coupler  for  communications  with 
remote  time  share  computers,  full  ASCII  key- 
board. and  television  electronics  that  provide 
interconnection  to  a standard  TV  set  via  the 
antenna  input.  Up  to  1024  characters  may  be 
simultaneously  displayed  in  switch  selectable 
formats  for  8 or  16  lines  of  32  or  64  characters. 


The  unit  has  a built-in  power  supply,  meas- 
ures 8tHx10  "x3”  and  weighs  only  4 pounds.  Ad- 
ditional features  include  eight  selectable  baud 
rates  from  1 1 0 to  9600,  complete  TTY  compat- 
ability,  built-in  RS-232C  connector  for  direct 
hookup  to  a computer,  and  more. 

The  TIGER  terminal  sells  for  $500.  For  more 
information  contact  Micon  Industries,  252  Oak 
SL,  Oakland.  CA  94607,  (415)  763-6033. 

CIRCLE  INQUIRY  NO.  193 

Telephone  Data  Collection  Terminal 

Model  600BX  is  an  intelligent,  microproces- 
sor-based individual  Circuit  Usage  and  Peg 
Count  [(CUP)  data  collection  terminal.  With  a 
capacity  of  up  (o  16,000  Inputs  per  terminal,  it 
is  designed  for  medium  and  large-size  tele- 
phone company  central  offices, 


126  INTERFACE  AGE 


MARCH  1978 


Get  Your  FREE  Subscription  * 

Find  out  all  the  LA  TEST  details  about  the 

SECOND 


COMIN’  ON  STRONG*51 


• A Major  Conference  Program 
(published  Faire  Proceedings  to  be  available,  on-site) 
• Banquets  with  Fascinating  Speakers 
• A MASS  of  ExJlibits 


5 Months  Before  the  Second  Faire , 

the  following  50  companies  had  already  formally  requested  exhibit  space: 


Administrative  Systems,  Inc. 
Anderson  Jacobson,  Inc. 

Apple  Computer,  Inc. 

Berg  Publications 
BITS 

Byte  Publications,  Inc. 

Byte  Shops  of  Arizona/ Micro  Age 
California  Business  Machines 
Camelol  Publishing  Co. 

Cherry  Electrical  Products  Corp. 
CMC  Marketing  Corp. 
Coinpucolor  Corp. 

Computer  Kits,  Inc. 

Computer  Warehouse  Store 
Creative  Computing 
Cromemco,  Inc. 


Dymax 

Electronics  Emporium  International 
Godbout  Electronics 
Heuristics,  Inc. 

Ibex 

Integrand  Research  Corp. 

Interface  Age 

International  Data  Systems,  Inc. 
Ithaca  Audio 
Jade  Co. 

Micromation,  Inc, 

Motorola,  Inc. 

Mountain  Hardware,  Inc. 

Neu  Ironies 

Newman  Computer  Exchange,  Inc. 
North  Star  Computers,  Inc, 


Osborne  & Associates,  Inc. 
Paratronics,  Inc. 

People's  Computer  Co. 

Phonics,  Inc. 

Promedics  Data  Corp. 

Quay  Corp. 

RCA  Corp. 

SD  Sales  Co. 

Smoke  Signal  Broadcasting 
Solid  State  Music 

Southwest  Technical  Products  Corp. 
Standard  Engineering  Corp. 

Sybex,  Inc. 

Tri-Tek,  Inc, 

United  Technical  Publications 
Ximedia  Corp. 


Digital  Group  Xybek 

FIRST  West  Coast  Computer  Faire 

had  • almost  13,000  people 

• around  180  exhibitors 

• almost  100  conference  sessions 

• four  banquet  speakers 
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SECOND  West  Coast  Computer  Faire 
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San  Jose  Convention  Center,  San  Jose,  California 
m the  middle  of  Silicon  Valley 
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"hot  news"  and  "raging  rumor"  regarding  home  & hobby  computing. 
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600BX  terminals  collect  ICUP  data  from 
telco  central  office  trunks  and  switching  items 
and  process  this  data. 


The  600BX  terminal  is  available  in  two  ver- 
sions for  use  in  either  a distributed  processing 
or  centralized  processing  system  configura- 
tion. The  first,  6GGBX-ALPH  A,  is  a centralized 
processing  configuration  used  with  the  Alston 
"ATEMIS"  minicomputer  data  center.  The  sec- 
ond version,  6G0BX-BETA,  is  an  intelligent  ter- 
minal. It  is  typically  used  in  a distributed  pro- 
cessing system. 

Both  versions  of  the6008X  terminal  have  im- 
mediate availability.  For  more  information  or  a 
free  brochure  contact  Conrac  Corp.,  Alston 
Div.,  1724  So,  Mountain  Ave.,  Duarte,  CA  91010, 
(213)  367-2121. 

CIRCLE  INQUIRY  NO,  202 


Multi-Protocol  Serial  I/O  Circuit 

Zilog,  inc.,  has  a high-speed,  dual-channel, 
multi-protocol  serial  data  communications 
controller  circuit  — the  single-chip  Z8G-SIO  — 
for  advanced  LSI  microcomputer  systems. 


The  serial  inpul/output  controller,  an  N/MGS 
40-pin  device,  is  a multi  function  peripheral 
component  that  can  control  communications 
peripherals  and  format  data  in  data  communi- 
cations networks. 

Designed  to  work  with  Zi  log's  280  micro- 
computer family  and  also  easy  to  interface 
with  most  other  8-bit  and  16-bit  processors,  the 
Z80-SIO  supports  the  "Daisy  Chain”  interrupt 
structure  ot  the  Z80-CPU  for  fast,  powerful  in- 
terrupt processing  with  no  added  hardware 
overhead. 

Pricing  for  the  Z80-SIO  in  small  quantities  is 
$54  in  a 40-pin  ceramic  package  and  $49  in  a 
40-pin  plastic  DIP,  Delivery  is  off  the  shelf.  For 
detailed  information  contact  Zilog,  10460  Bubb 
Rd„  Cupertino,  CA  95014,  (408)  446-4666. 

CIRCLE  INQUIRY  NO-  225 

“Bit  Streamer”  I/O  Board 

A "Bit  Streamer"  I/O  board  is  available  in  kit 
form  or  assembled  from  Vector  Graphic,  Inc. 

The  "Bit  Streamer11  design  concept  com- 
bines two  parallel  input  and  output  ports,  and  a 
serial  I/O  port  using  an  8251  programmable  uni- 
versal synchronous/asynchronous  receiver- 
transmitter,  Communications  with  board  cir- 


Abacus  Computer 

Abacus  Computer  Systems  has  a low-cost, 
portable  computer  terminal  that  is  suitable  for 
microcomputers,  computer  evaluation  kits, 
data  entry  systems  and  time  sharing  systems. 
The  printer  uses  paper  similar  to  a ticker  tape 
machine. 


The  terminal  is  TTY  compatible  or  it  can  be 
connected  directly  to  i.ie  computer  serial  I/O 
port  which  has  standard  TIL  voltage  levels. 
The  model  800  is  $295  with  the  acoustical 
coupler  and  $225  without  the  coupler.  Cost  of  a 
Va-inch  by  450  feet  roll  of  paper  Is  25  cents. 
Special  offer  of  200  rolls  of  paper  for  $20  when 
purchased  with  a model  000  terminal. 

For  further  information  contact  Abacus 
Computer  Systems,  6315  Eunice  Ave„  Los 
Angeles,  CA  90042,  (213)  666  1711. 
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I/O  Cards 

cuitry  is  accomplished  by  the  CPU.  One 
parallel  port  also  can  be  used  as  a keyboard  in- 
put port. 


The  USART  is  designed  to  interface  to  an 
S-10G  bus  structure  and  is  capable  of  being 
configured  for  a wide  variety  of  communica- 
tion formats. 

Available  from  Vector  Graphic  computer 
store  dealers,  the  board  is  priced  at  $155  for 
kit,  $195  assembled.  For  more  information  con- 
tact Vector  Graphic,  Inc.,  790  Hampshire  Rd., 
A + B,  Westlake  Village,  CA  91361,  (805) 
497-6853. 
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S-100  Bus  Interface 

HUH  Electronic  Music  Productions  has  the 
PET'S  100  — a PET  to  S-100  Bus  interface 
board.  This  S-100  sized  card  plugs  into  the 
mainframe  of  your  choice  and  a cable  connects 
it  to  your  PET  which  then  enables  you  to  use 
the  wise  range  of  peripheral  and  memory  cards 
available  for  the  S-100  bus.  The  PET'S  100  is 
unique  in  that  it  emulates  the  true  S-100  bus  in- 
cluding DMA,  both  read  and  write  wait  states, 
I/O  address  mirroring,  multiplexed  status  lines 
and  much  more.  This  means  you  can  use 
Dazzlers,  Bytesavers,  slow  memory  (like  1702s) 
analog  interface  and  a whole  host  of  other 
tricky  cards. 

The  PETS  100  will  be  available  in  kit  or 
assembled  form  for $199.95  or  $279.95  respec- 
tively, but  a special  introductory  price  is  being 


ACT  I A 

Micro-Term's  popular  ACT-1  computer  ter- 
minal has  been  upgraded  to  include  a descend- 
ing lower  case  character  set,  cursor  control 
and  bell.  All  of  these  features  have  been  in- 
cluded in  the  standard  ACT-IA  at  a retail  price 
of  $400. 


Other  standard  features  of  the  ACT-IA  in- 
clude a 64x16  display  format  of  upper  and  de- 
scending lowercase  characters,  switch  select- 
able data  rates  from  110  to  19,200  baud,  auto- 
scrolling after  receipt  of  the  64th  character  on 
a line  and  RS232G  interface 
The  ACT-IA  comes  completely  assembled, 
tested  and  burned  in  for  forty-eight  hours.  For 
further  information  contact  Micro-Term,  Inc., 
P O.  Box  9387,  St.  Louis,  MO  63117,  (314) 
645-3656. 
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offered  to  those  placing  pre-paid  orders  before 
March  31st,  1978.  This  special  offer  is  good  for 
the  kit  version  only  and  is  $169,95,  Deliveries 
are  scheduled  to  begin  in  April. 

Come  to  the  *nd  West  Coast  Computer  Faire 
and  see  it  running  in  Booth  M-1.  You  may  also 
place  your  order  at  the  Faire. 

Dealer  discounts  are  available.  For  more  in- 
formation contact  HUH  Electronic  Music  Pro- 
ductions, P.G.  Box  259,  Fairfax,  CA  94930,  (415) 
457-7598. 
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WSFIO-1  I/O  Board 

The  new  product  designated  the  MFIO-1  is 
an  Si 00  compatible  general  purpose  I/O  board 
which  contains  a major  portion  of  all  circuitry 
required  fora  complete  microcomputer. 


Some  of  the  features  include  memory  or  I/O 
mapped  parallel  input  port  for  keyboard, 
memory  or  I/O  mapped  serial  I/O  port  with  crys- 
tal controlled  switch  selectable  baud  rates  of 
50  to  19200,  jumper  selectable  RS  232  or  20mA 
current  loop,  memory  or  I/O  mapped  cassette 
interface  with  switch  selectable  data  rates  of 
300  (KC  Standard),  600,  1200  and  2400  baud, 
128  bytes  of  RAM,  and  slots  for  2 each  2708 
EPROMs.  A 21  command,  two  chip  monitor  is 
available  in  PROM  firmware  as  option  001. 
Total  power  requirement  less  than  1A. 

The  product  is  available  assembled  and 
tested,  as  a complete  kit,  and  as  bare  boards. 
Single  piece  prices  are:  Assembled  $282;  Kit 
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$234;  bare  boards  $49;  set  of  2 ROMs  S65.95. 

For  morei  nformation  contact  Infinite  Inc., 
1924  Waverly  PI.,  Melbourne,  FL  32901. 
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Adapter  Doubles  DECwriter  Speed 

The  Larks  ACCELEWRITER™  adapts  any 
LA36  DECwriter  to  operate  at  600  baud.  The 
adapter  converts  the  standard  110/150/300 
baud  DECwriter  to  110/300/600  baud. 


# #2  • 

The  ACCELEWRITER  changes  the  internal 
timing  of  the  DECwriter  and  causes  it  to  print 
at  60  characters-per-second.  Installation  typi- 
cally takes  less  than  one  hour  and  requires  the 
removal  of  two  integrated  circuits  from  the 
logic  board  of  the  DECwriter.  These  are  re- 
placed with  low-profile  1C  sockets.  The  AC- 
CELEWRITER is  then  installed  in  the  baord  in 
place  of  the  two  original  ICs,  and  the  logic 
board  is  reinstalled  in  the  DECwriter. 

Price  is  $95.00  and  delivery  is  from  2-4 
weeks.  Installation  is  available  in  selected 
areas.  For  more  information  contact  Larks 
Electronics  and  Data,  P.O.  Box  22,  Skokie,  IL 
60077,  (312)  677-6080. 
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9650  Serial  Interface 

The  9650  is  an  asynchronous  serial  interface 
module  specifically  designed  for  compatibility 
with  the  M6800  microprocessor  bus.  It  is  pin 
and  outline  compatible  with  the  Motorola  EX- 
ORciser™  and  Micromodules™  and  with  the 
MEK6800D2  Evaluation  Kit.  It  features  full  ad- 
dress decoding  and  fully  buffered  data,  ad- 
dress and  control  lines.  This  module  utilizes  8 
MC6850  Asynchronous  Communications  Inter- 
face Adapters  with  full  RS  232C  signal  condi- 
tioning. An  on-board  bit  rate  generator  simul- 
taneously provides  14  standard  rates  that  can 
be  individually  strapped  to  each  ACIA. 


tion,  on  board  crystal  controlled  clock  for 
maximum  stability. 

There  are  two  models  of  the  board,  one  for 
mini-floppy  drives  (5.25")  and  one  for  standard 
size  drives  (8").  The  two  versions  are  the  same 
price. 

The  board  is  designed  to  control  up  to  8 
drives  in  a daisy  chain  connection.  It  is  com- 
patible with  PerSci,  Shugart,  Pertec,  Calcomp, 
Memorex,  Orbis  and  Remex  drives  and  features 
1024  byte  PROM  full  of  software  to  make  disk 
operations  easy  for  you  to  accomplish.  All  rou- 
tines are  accessed  via  a jump  table. 

For  further  information  contact  Computer 
Hobbyist  Products,  Inc.,  P.O.  Box  18113,  San 
Jose.  CA  95158,  (408)  629-9108. 
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VDB-1  Video  Display  Board 

The  VDB-1  board  is  plug-in  compatible  with 
the  SWTPC  6800.  It  is  also  compatible  with  any 
6800  or  6502  based  uP.  Display  format  is  2 
pages  of  16  lines  x 32  characters. 


Software  is  included  for  scrolling,  screen 
erase,  etc.  The  board  has  provision  for  Pixie- 
verter  or  direct  video,  and  on-board  regulation. 

The  bare  VDB-1  Video  Display  Board,  soft- 
ware and  documentation  is  $29.  Add  $2.50  per 
order  for  S/H.  (Doc.  only,  $5  PPD,  refundable 
with  order.)  Ohio  residents  add  4%  sales  tax. 
For  more  information  contact  F&D  Associates, 
1270  Todd  Rd.,  New  Plymouth,  OH  45654. 
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Analog  Interface  Board 

A multi-function  Analog  Interface  Board  is 
offered  as  a kit  or  fully  assembled  from  Vector 
Graphic,  Inc.  The  board  design  permits  inter- 
facing with  potentiometers,  joysticks  or  volt- 
age sources. 


The  standard  configuration  of  the  9650  is  ful- 
ly populated  to  8 channels.  Prices  range  from 
$395  in  single  quantities  to  $237  at  100.  For 
additional  information  contact  Creative  Micro 
Systems.  6773  Westminster  Ave.,  Westminster, 
CA  92683,  (714)  892-2859. 

CIRCLE  INQUIRY  NO.  218 

Macro  “Floppy”  Controller  Board 

The  S-100  compatible  floppy  disk  controller, 
the  FDC-108,  is  compatible  with  the  8080  or 
Z-80  powered  S-100  computer  system.  Its  ma- 
jor features  include  8 drive  capability  (standard 
or  mini),  all  necessary  software  included  in  on- 
board PROM,  all  addresses  jumper  selectable, 
IBM  3740  soft  sector  format  compatible, 
jumper  selectable  wait  state  for  4 MHZ  opera- 


Price from  Vector  Graphic  computer  store 
dealers  is  $75  in  kit  form,  $115  assembled.  For 
more  information  contact  Vector  Graphic.  Inc., 
790  Hampshire  Rd.,  A+B,  Westlake  Village. 
CA  91361,  (805)  497-6853. 
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3 Serial  and  1 Parallel  I/O  Interface 

This  I/O  interface  module  features  3 fully  in- 
dependent serial  I/O  ports  and  one  parallel 
port.  Each  of  the  four  ports  has  its  own  status 
bit  eliminating  the  need  to  use  the  parallel  port 
for  status.  It  is  possible  to  use  this  port  to  drive 
3 serial  I/O  device  and  the  parallel  device  con- 
currently. 

The  serial  I/O  ports  will  drive  either  current 
loop  or  RS232  devices  at  all  common  bit  rates 
from  75  to  9600  BPS.  Each  line  may  have  a dif- 


ferent speed.  Bit  rate  and  UART  options  are 
easily  selected  using  DIP  sockets  program- 
ming without  removing  the  port.  The  parallel 
port  has  TTL  compatible  inputs  and  outputs. 

The  board  will  satisfy  all  the  I/O  interface  re- 
quirements for  many  systems  and  gives  the 
user  great  flexibility  through  jumper  operations. 

Price  of  the  board  is  $165.00  in  kit  form  and 
$250.00  if  assembled.  Deduct  $15.00  without 
sockets.  Delivery  is  in  2 weeks.  For  more  infor- 
mation contact  Franklin  Electric  Co.,  733  Lake- 
field  Rd.,  Westlake  Village,  CA  91361,  (805) 
497-7755. 
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Isolated  Digital  Output  Boards 

Plug  compatible  16-  or  32-channel  isolated 
digital  output  systems  are  available  from  Burr- 
Brown  for  Intel  SBC  80  and  Intellec  MDS  micro- 
computers. Isolation  eliminates  ground  loop 
problems  and  protects  the  CPU  from  real  world 
transients  and  malfunctions. 


Memory  mapped  MP801  (16-channel)  or 
MP802  (32-channel)  systems  are  contained  on 
a single  PCB  and  provide  all  control  and  timing 
circuitry.  Channels  are  implemented  by  dry 
reed  relays  protected  by  metal-oxide  varistors 
and  can  handle  up  to  10  watts.  Relays,  with  a 
life  of  10*  operations,  provide  low  “on-impe- 
dance," high  output  current  and  isolate  output 
channels  from  the  computer  bus  (to  600  VDC) 
and  from  channel-to-channel  (300  VDC). 

Prices  of  the  16-channel  MP801  are  $295  (1-9) 
and  the  32-channel  MP802,  $475  (1*9).  Contact 
Burr-Brown,  International  Airport  Industrial 
Park,  Tucson,  AZ  85734,  (602)  294-1431. 
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Array  to  Market  Aviv  Controllers 

Array  Computer  Marketing,  Inc.,  has  an- 
nounced it  will  market  Aviv  Corporation’s  mag- 
netic tape  controllers  for  PDP  II  Unibus  com- 
puter and  Data  General  computers. 

The  controllers  are  fully  plug  to  plug  com- 
patible with  DEC'S  operating  systems  and  Tm 
ll/TU  10  hardware,  as  well  as  Data  General's 
operating  systems.  There  are  two  controller  of- 
ferings for  each,  the  DEC  line  and  the  Data 
General  line.  The  offerings  are  an  NRZI  tape 
controller  that  offers  the  user  high  reliability  at 
low  cost,  and  a dual  density  tape  controller  for 
NRZI  and/or  Phase-Encoded  formats.  The  con- 
troller supports  the  industry  standard  speeds 
of  12.5,  25.  45.  75  and  125  ips. 

For  further  information  contact  Array  Com- 
puter Marketing,  Inc.,  130  E.  40th  St.,  New  York, 
NY  10016. 
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Microcomputer  Card:  SCI 

The  System  Central  Interface,  or  SCI  is  de- 
signed for  the  hobby  S-100  bus.  The  SCI  pro- 
vides a serial  port,  with  RS-232, 20ma  and  60ma 
current  loops,  and  speeds  from  45  to  9600 
baud;  three  independent  8-bit  parallel  ports 
which  can  be  programmed  bit-wise  for  input  or 
latched  output;  a high-speed  biphase  (Tarbell) 
cassette  port,  with  data  speeds  from  800  to 
100,000  baud,  two  on-board  relays  for  control 
of  two  recorders,  and  three  status  lines  to  con- 
trol an  automatic  tape  deck;  256  bytes  of  RAM 
for  stack  space  and  buffer  storage;  a 2708  pro- 
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grammer;  space  for  three  2708's;  two  2708's 
provided,  with  a 2k  system  monitor  program. 


The  standard  2k  monitor  provides  18  com- 
mands which  allow  the  user  to  display  and  alter 
memory,  verify,  move  and  zero  memory,  assign 
I/O  devices  (up  to  3 in  and  3 out),  read,  write, 
and  verify  magnetic  tape,  search  memory  for 
character  strings,  do  HEX  arithmetic,  program 
2708’s,  and  a complete  driver  for  a memory- 
mapped  video  interface.  The  SCI  monitor  has  9 
jump  instructions  at  the  beginning  of  the  pro- 
gram which  are  called  by  system  programs  to 
provide  the  full  range  of  I/O  available  with  the 
System  Central  interface. 

For  further  information  contact  Dajen  Elec- 
ironies,  7214  Springleaf  Ct.,  Citrus  hits.,  CA 
95610,  (918)  723*1050. 
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Data  Expansion  Buffer 

Users  of  Printronix  Printer/Plotters  can  now 
increase  the  throughput  of  their  system  with  a 
Data  Expansion  Buffer  from  USDATA  Engi- 
neering, Inc.  The  Buffer,  designated  Model 
PS  12,  is  on  a printed  circuit  board  that  plugs 
directly  into  a spare  slot  in  the  Printronix  unit. 


It  is  transparent  to  system  interfaces  and  soft 
ware,  and  requires  no  modification  to  the 
printer/plotter.  Typical  results  are  50%  in- 
crease in  plotting  applications,  and  25%  in 
printing.  For  information  contact  USDATA 
Engineering,  14241  Proton  Rd.,  Dallas,  TX 
75240,  (214)661-9633. 
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RS  232  Adapter  for  KIM 

Connecting  an  RS-232  terminal  to  KIM  is 
easy  with  ADA.  This  ADApter  converts  KlM’s 
20ma  current  loop  pdrt  to  an  RS-232  port. 


ADA  sells  for  $24.50  with  drilled,  plated 
through  solder  pads  for  ail  connections,  or  for 
$29.50  with  barrier  strips  and  screw  terminals. 
For  more  information  contact  Connecticut 
microcomputer,  150  Pocono  Rd.,  Brookfield, 
CT  06804,  (203)  775-9659. 
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Low-Cost  Analog  Input  System 

The  MP7218  Analog  Input  System  is  a com- 
plete data  acquisition  system  that  accepts 
either  8 differential  or  16  single  ended  analog 
inputs  and  converts  signals  to  12-bit  digital 
outputs.  Input  signal  ranges  vary  from  ± lOmV 
full  scale  to  ±5V  full  scale,  eliminating  the 
need  for  external  instrumentation  amplifiers 
for  low-level  signals. 


The  unit  is  both  hardware  and  software  com- 
patible with  the  Motorola  microcomputer  sys- 
tems. It  operates  from  the  microcomputer's 
+ 5VDC  and  ± 12V DC  supplies  and  it  is 
treated  as  memory  by  the  CPU,  Two  memory 
locations  are  required  per  12-bit  channel,  and 
any  memory  reference  instruction  may  be  used 
to  input  data.  The  unit  may  be  used  with  or 
without  hailing  the  CPU,  or  in  the  interrupt 
mode. 

The  MP7218  is  priced  at  $495  in  quantities  of 
1 to  9.  For  more  information  contact  Burr- 
Brown,  international  Airport  Industrial  Park, 
Tucson,  AZ  85734,  (602)  294-1431. 
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Calculator  Interface 

The  NCLM  is  a scientific  and  floating  point 
calculator  interface  built  around  the  National 
Semiconductor  MM57109  "Number  Crunching 
Unit”  1C.  It  handles  all  common  math  and  trig 
functions  without  extensive  or  expensive  soft- 
ware. Lets  your  micro  enter  numbers  and  get 
results  as  easily  as  you  do  with  an  ordinary 
calculator. 


ADA  does  not  affect  the  baud  rate  and  uses 
standard  power  supplies.  The  unit  comes  com- 
plete with  instructions,  Is  assembled  and 
tested,  and  measures  3"x3Vfe"x1,\  KIM  is  iso- 
lated from  the  RS-232  device  by  optoisolators. 


Plugs  into  one  I/O  slot  of  the  SWTPC  6800  to 
get  its  power.  Connects  to  a MP-L  or  MP-LA 
board  for  communication.  Adaptable  to  gener- 
al purpose  I/O  ports  of  other  uP's.  Controlling 
subroutines  for  the  SWTPC  6800  are  included 
as  well  as  a separate  exerciser  program  that 
lets  you  use  your  terminal  as  a calculator. 
From  stock.  Bare  board  & documentation 
$19.  Add  $2.50  per  order  S/H.  (Doc.  only  $5 
PPD,  refundable  with  order).  Ohio  residents 
add  4%  sales  tax.  For  more  information  con- 
tact F&D  Associates,  1270  Todd  Rd..  New  Ply- 
mouth, OH  45654, 
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New  Controller 

tntral  is  a new  system  designed  to  simply 
and  economically  control  AC  devices  remotely 
from  any  S;1G0  bus  or  Apple  II  computer  over 
existing  110  VAC  wiring  in  homes,  factories, 
schools  and  businesses. 


Price  of  the  AC  controller  is  $149  in  kit  form, 
$189  assembled  and  tested.  Dual  Channel  AC 
Remotes  are  $99  in  kit  form,  $149  assembled 
and  tested.  A Calendar/Clock  Board  is  $179  in 
kit  form,  $219  assembled  and  tested.  Delivery 
Is  stock  to  30  days.  For  more  information  con- 
tact Mountain  Hardware,.  Inc.,  P.O.  Box  1133, 
Ben  Lomond,  CA  95005,  (408)  336-2495. 
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Printer  Interface  For  Apple  II 

Microproducts  has  a printer  interface  for  the 
Apple  II  Computer  which  is  compatible  with 
the  SWTP  PR-40  Printer, 


The  complete  plug-in  interface  with  software 
sells  for  $49.95.  Contact  your  local  computer 
store  or  Mlcroproducls,  1024  17th  St,  Hermosa 
Beach,  CA  90265,  (213)  374-1673. 
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SC/MP  Extender  Board  Kit 

This  dual  purpose  board  can  be  used  either 
as  an  extender  board  capable  of  plugging  into 
our  SC/MP  Motherboard  and  adding  an  addi- 
tional 5 plugs  or  it  can  be  used  as  a vertical  ex- 
tender board  for  card  accessibility  during 
trouble  shooting. 


The  kit  includes  one  high  quality  printed  cir- 
cuit board  and  one  72  pin  edge  connector. 
Additional  72  pin  edge  connectors  may  be  pur- 
chased separately  to  obtain  the  desired  config- 
uration. The  Extender  Board  Kit  sells  for 
$25.00,  plus  $2  00  shipping  and  handling. 

For  further  information  contact  BW  Ward 
Enterprises,  P.O,  Box  8122,  Long  Beach,  CA 
90808. 
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3010  Bus  Compatible 
Floppy  Disk  Controller 

A single  board,  8010  bus  compatible  floppy 
disk  controller  with  an  IBM-compatible  format 
is  available  from  GSI  Systems, 


The  10043  Floppy  Disk  Controller  is  a micro- 
processor-based  disk  control  card  that  accepts 
commands  from  an  8010  CPU  card  (host  com- 
puter) via  the  8010  backplane,  it  has  an  IBM- 
compatible  format  with  3328  bytes  of  data  per 
track  [77  tracks  total);  a non-QBM -compatible 
high  capacity  option  formats  each  track  with 
two  sectors  containing  a total  of  4096  bytes. 
The  10043  Floppy  Disk  Controller  can  control 
up  to  four  disk  drives,  and  it  equipped  to  per 
form  internal  CRC  checks,  self  test,  and  status 
and  error  reporting. 

The  10043  sells  for  S495.Q0  in  single  units, 
available  from  stock.  For  more  information 
contact  GSI  Systems,  223  Crescent  Si, 
Waltham,  MA  02154,  [617)  899-6688. 
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The  VDB  (Video  Display  Board) 

The  VDB  is  a video  interface  for  the  S-100 
bus  microcomputers. 

The  VDB  is  low  in  cost  and  yet  provides  the 
capabilities  of  much  more  expensive  video  ter- 
minals, The  VDB  contains  Its  own  display  buf- 
fer memory  and  provides  two  pages  of  display, 
each  with  25  rows  of  80  characters. 


The  board  displays,  in  addilion  to  the  96  up- 
per and  lower  case  ASCII  characters  with 
descenders,  64  unique  display  symbols,  per- 
mitting a graphic  resolution  with  160  horizon- 
tal elements  by  75  vertical  laments.  The 
display  can  accept  data  at  a 400,000  character 
per  second  rate. 

The  VDB  is  priced  at  $369  assembled  and 
tested.  Software  character  and  grapics  output 
drivers  for  280™  and  8080  systems  are  sup- 
plied . For  additional  information  contact 
Technical  Design  Labs,  Research  Park,  Bldg, 
H,  1101  State  Rd.,  Princeton,  NJ  08540,  [609) 
921-0321 . 

CIRCLE  INQUIRY  NO.  216 


PC/M  Reader/Punch,  Mag-Tape 

Pacific  Cyber/Metrix,  lnc.T  has  added  two 
modules  to  support  its  PGM-12  microcomputer 
system.  Both  modules— a High-Speed  Reader/ 
Punch  Interface  and  a Mag-Tape  Interface— are 
available  either  in  kit  form  or  fully  assembled, 
with  delivery  in  three  weeks  ARO, 


The  Reader/Punch  module,  designated  the 
12070,  interfaces  the  Addmaster  model  601 
paper-tape  reader  and  the  Epson  model  6110 
paper-tape  punch  to  the  PCM -12  microcom- 
puter Unit  price  in  kit  form  is  $97;  assembled. 
$167. 

The  Mag-Tape  Interface  Module— the  12080 
—allows  an  ordinary  audio  cassette  recorder 
to  be  substituted  for  the  paper  tape  reader  and 
punch.  The  modules  comes  supplied  with  full 
instructions  for  installation  and  use.  The 
single-quantity  price  as  a kil  is  S1 17;  fully 
assembled,  $187. 

For  more  information  contact  PC/M,  3120 
Crow  Canyon  Rd„  San  Ramon.  CA  94583,  (415) 
837-5400. 

CIRCLE  INQUIRY  NO.  211 


Memory  Cards 


PROM/RAM  Board 

A new  PROM/RAM  board,  offered  assembled 
or  in  kit  form,  occupies  two  independently  ad- 
dressable 8K  blocks  and  has  a IK  on-board 
RAM  and  capacity  for  up  to  12K  2708-type 
EPROMs.  Complete  addressing  flexibility  is 
provided  to  conform  to  virtually  any  system 
configuration  with  a minimum  of  address 
jumpers  required. 


Available  immediately,  the  board  is  priced  at 
$135  in  kit  forth,  $175  assembled  For  more  in- 
formation contact  Vector  graphic;  Inc,.  790 
Hampshire  Rd,,  Westlake,  Village.  CA  'Si  361. 

CIRCLE  INQUIRY  NO  Z2B 

Mostek’s  64 K ROM 

implemented  with  a new  Edge-Adth'at'ejd™ 
circuit  design  concept,  Mostefc.*£>  hew  ROM 
operates  at  faster  speeds  than  traditional  ROM 
designs,  but  with  much  lower  power  dissipa- 
tion and  smaller  chip  area.  The  MK  36000 
(SKx8)  operates  at  a fast  200  ns  access  time, 
but  requires  only  200m  W active  power  [max) 
and  25mW  standby  power.  With  this  iow  power 
rating,  system  designs  cost  less.  Another  im- 
portant advantage  is  ease  of  use.  The  MK  36000 
operates  from  a single  + 5V  power  supply  with 


210%  tolerance  providing  I he  widest  operating 
margin  available. 


Mostek’s  edge-activated  design  concept  in- 
tegrates a static  MOS  storage  cell  with 
dynamic  MOS  periphery  so  that  the  full  advan- 
tages of  the  technology  can  be  realized.  All  de- 
vices (ROMs  and  RAMs)  are  activated  by  one 
common  timing  signal.  For  more  information 
contact  MostekCorp.,  1215  W,  Crosby  Rd.,  Car- 
rollton, TX  75006,  (214)  242-0444, 

CIRCLE  INQUIRY  NO.  228 

32K  Static  Memory  Board 

Microbyte  announces  their  32K  fully  static 
S100  bus  memory  board.  Being  fully  static,  the 
board  works  with  everything  (DMA.  disk  con- 
trollers, etc.),  completely  eliminating  the  in- 
compatibilities often  associated  with  dynamic 
or  clocked  static  memory. 

Available  immediately  at  your  local  com- 
puter store.  Also  available  is  a half  populated 
16K  version  that  expands  to  32K  simply  by  add- 
ing memory  chips.  Dealer  inquiries  invited.  For 
more  information  contact  Microbyte,  1653  E. 
28th  SL,  Signal  Hill,  CA  90806,  [213)  595-5567, 
CIRCLE  INQUIRY  NO.  232 


High  Performance  16K  RAM 

The  16K  RAM  is  designed  for  use  in  both 
8080  and  280  computer  systems,  II  will  operate 
at  full  speed  [zero  wait  states)  even  at  4MHZ, 
The  tow- power  board  uses  200  ns  dynamic 
RAM  chips  and  the  on-board  memory  refresh  is 
invisible  to  the  processor.  Bank  switching  cap- 
ability is  provided  and  the  addressing  of  the 
board  is  switch-selectable  in  two  8K  sections. 


An  important  feature  of  the  board  Is  the 
availability  of  a parity  check  option.  The  16K 
RAM  board  is  offered  in  kit  form  at  $399  and 
fully  assembled  at  $459.  The  parity  option 
costs  £39  in  kit  form  and  $59  assembled.  For 
further  information  contact  North  Star  Com- 
puters, !nc.r  2547  Ninth  St„  Berkeley,  CA 
94710,  (415)549-0858. 

CIRCLE  INQUIRY  NO.  227 

64K  RAM  Board 

The  10046  64K  RAM  Board  is  a direct 
replacement  for  four  Intel  or  National  Semi- 
conductor SBC  8010  16K  RAm  boards,  and 
frees  space  for  boards  with  other  functions. 
Providing  a 47Sns  access  time  and  a 650ns 
refresh,  the  10046  is  compatible  with  a stan- 
dard SBC  8010  backplane.  Two  serial  I/O  ports 
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capable  of  providing  RS232C  or  current  loop  in- 
terface may  be  incorporated,  to  permit  the 
board  to  communicate  with  various  peripher- 
als, terminals  and  modems. 


The  10046  64 K RAM  board  provides  all  of  the 
necessary  logic  and  circuitry  to  perform  ac- 
cessing, reading,  writing,  transparent  refresh, 
time  out  refresh,  and  direct  memory  access 
(DMA).  Its  logic  resolves  conflicts  between  re- 
fresh and  normal  or  DMA  operations  so  that 
both  cannot  occur  simultaneously. 

The  10046  64 K RAM  board  sells  for  SI 79  in 
single  units.  The  16K  version  sells  for  $495* 
Both  are  available  from  stock.  For  more  infor- 
mation contact  GS!  Systems,  223  Crescent  St., 
Waltham.  MA  021 54;  (617)  699-6686. 

CIRCLE  INQUIRY  NO.  240 

The  D32  Memory  Board 

The  D33,  designed  tor  the  S-1QQ  bus,  will 
replace  and  outperform  the  Z16*  It  features  ex- 
tremely low  access  times,  very  low  power  con- 
sumption and  all  refresh  timing  is  generated 
on  the  board.  It  is  in  the  medium  price  range. 


The  D32  utilizes  TMS  4050-2  or  AM9050E 
16-pin  dynamic  memory  chips  which  are  organ- 
ized 4096x1  and  have  a worst  case  access  time 
of  200ns.  Careful  optimization  of  onboard 
logic  gives  the  D32  worst  case  access  time  of 
280ns.  It  will  operate  at  microprocessor  clock 
speeds  of  4Mhz. 

Modules  are  available  as  completely  assem- 
bled and  tested  units  and  are  priced  at  $869  in 
quantity  one*  For  further  information  contact 
Technical  Design  Labs,  Research  Park,  Bldg. 
H,  1101  State  Rd.,  Princeton,  NJ  08540,  {609} 
921-0321. 

CIRCLE  INQUIRY  NO.  231 

16K  RAM  Board 


Central  Data  has  a new  16K  RAM  board  de- 
signed for  S-1Q0  computers.  The  board  sells  for 
$269. 


The  board  uses  a reliable  refresh  method 


which  inserts  refresh  cycles  between  the  com- 
puter's normal  memory  access  cycles*  This 
means  no  loss  of  performance  of  the  computer. 

The  RAM  board  comes  completely  assem- 
bled, tested  and  burned  in  so  that  you  can  be 
sure  of  the  board's  reliability*  tt  also  carries  a 
full  one  year  warrantee. 

The  board  has  capacity  for  up  to  32K  of 
RAM.  You  can  buy  it  with  a full  32K  Of  RAM 
($475)  or  add  on  16K  ($200)  later.  For  more  in- 
formation or  lo  order,  contact  Central  Data, 
P O.  Box  2484  Sfa.  A,  Champaign,  IL  61020, 
(217)  359-6010. 

CIRCLE  INQUIRY  NO.  236 

Non-Volatile  High-Speed 
RAM  Memory 

The  Model  4020  Non-Volatile  High  Speed 
Semiconductor  RAM  Memory  has  a size  and 
word  width  of  2KxS/9  or  1Kx16/18,  jumper 
selectable.  The  Model  4020  is  a single  card 
memory  designed  to  meet  the  requirements  for 
short  and  long  term  non-volatile  high  speed 
RAM  systems.  Memory  data  is  maintained  fora 
minimum  of  three  months  (six  months  typical) 
after  the  primary  board  power  is  removed. 


The  5x10  inch  card  features  a 450ns  access 
time,  bank  select  within  64K,  5V  or  7 to  10V 
power  input  at  260ma,  phase  programmable 
operating  controls,  separate  data  inputs  and 
outputs  that  may  be  bussed  together,  100  pin 
edgecard  or  ribbon  cable  interconnect,  Si 00 
data  bus  compatibility,  on-board  address 
registers  for  A0  through  A9,  and  LS  type  TTL  in- 
terface. 

Single  unit  price  is  $287.00.  For  further  infor- 
mation contact  ElectiCom,  12567  Crenshaw 
Bivd„  Hawthorne,  CA  90250, 

CIRCLE  INQUIRY  NO.  233 

Pollable  ASCII  Character  Buffer 

The  new,  high  capacity,  pollable  ASCII  char- 
acter buffer,  the  Model  7212,  is  designed  for 
data  or  message  buffering  in  centralized  poll- 
ing applications  over  switched  public  tele- 
phone networks. 


The  new  unit  consists  of  a microprocessor- 
based  control  section  and  up  to  16  memory 
modules,  all  contained  In  a small  card  file.  The 
card  file  may  be  cabinet,  relay  rack,  or  desk  top 
mounted.  The  72 1 Z is  equipped  with  an  input 
port  tor  attaching  the  data/ message  source*  An 
output  port  connects  to  a telephone  line  for 
polling  by  a distant  location  via  dial-up  connec- 
tion over  the  public  switched  network. 

For  additional  information  contact  Conrac 
Corp..  Alston  Div.,  1724  So.  Mountain  Ave*, 
Duarte,  CA  91010,  (213)  357-2121, 

CIRCLE  INQUIRY  NO,  235 


Static  RAM  Memory 

The  tow  cost  VERSIRAM  fSKxfl  bit  static 
RAM  memory  board  has  an  access  time  of  200 
nsec  and  a read/write  time  of  300nsec.  The 
board  has  four  14-pjn  DIP  type  sockets  for 
power  and  signals.  It  is  easily  interfaced  to 
many  hobbyist  or  homebrew  buses.  The  ad- 
dress lines  are  TTL  compatible  and  the  data 
resides  on  a bidirectional  three-state  bus* 


The  start  address  is  selectable  in  4K  in- 
crements from  0 to  52K.  The  required  voltages 
are  + I2v,  + 5v,  and  -5v.  The  board  is  fully 
socketed.  A minimal  4K  version  is  also  avail- 
able, with  expansion  to  the  full  16K  by  adding 
memory  chips. 

The  price  for  the  16K  version  is  $550  for  the 
kit  and  $650  fully  assembled  and  tested.  For 
more  information  contact  WWW  Enterprises, 
P.O.  Box  548,  Harbor  City,  CA  90710,  (213) 
835-9417. 

CIRCLE  INQUIRY  NO*  230 

Fully  static  64K  ROM  — in  VMOS 

American  Microsystems,  Inc.  (AM!)  has 
fabricated  a 64K  ROM  with  the  new  VMOS 
technology. 

Designated  the  $4264,  the  8K  x 6 ROM  yields 
substantial  cost  reductions  by  reducing  the 
number  of  parts  required,  simplifying  printed 
circuit  boards  and  eliminating  the  need  for 
clock  signals  to  the  ROM.  in  addition,  the 
S4264  offers  a maximum  access  time  of  350 
nanoseconds  and  reduces  power  requirements 
to  only  145  milliwatts  maximum  for  the  65,536 
bit  chip. 


The  64 K ROM  is  contained  in  a 24-pin  pack- 
age and  requires  a single  socket  to  replace 
four  16K  ROMs  in  existing  designs  for  display 
terminals,  plug  in  computer  language  modules 
and  numerous  control  applications  in,  for  ex- 
ample. video  games  or  industrial  controls. 

Evaluation  products  are  available.  Prices  are 
negotiated  on  the  basis  of  quantities  ordered, 
but  wifi  be  about  $50.00  in  quantities  of  500. 
Send  product  and  literature  inquiries  to  Ameri- 
can Microsystems,  Inc.,  3800  Homestead  Rd,, 
Santa  Clara,  CA  95051,  (406)  246-0330. 

CIRCLE  INQUIRY  NO.  234 

8K  RAM  Board 

The  8KRS  is  a new  8K  byte  Static  RAm  board 
for  the  S-1Q0  bus*  The  memory  is  organized  as 
two  independently  addressable  4K  blocks  with 
address  selection  by  an  easy  to  visualize 
jumper  and  plug  system  that  can  be  changed 
even  white  the  board  is  plugged  in.  Write  pro- 
tection for  the  entire  board  is  provided  by  an 
accessible  on-board  toggle  switch,  and  in  add!- 
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lion  write  protection  logic  is  provided  to  imple- 
ment write  protection  of  either  or  both  4K 
blocks  via  front  panel  controls  in  those  sys- 
tems containing  this  feature.  Memory  disable 
is  implemented  via  the  Phantom  line  and  0,  1, 
or  2 wait  states  are  plug  and  jumper  selectable. 
All  bus  lines  are  buffered  with  one  LS  TTL  load 
per  line. 


The  8KRS  is  fully  assembled  and  tested  and 
1st  priced  at  5199.95  for  the  450ns  speed  and 
S219.95  for  the  250ns  version.  For  more  infor- 
mation contact  Pacific  Digital,  2555  E.  Chap- 
man Ave.,  Suite  604,  Fullerton,  CA  92631,  (714) 
992-5540. 

CIRCLE  INQUIRY  NO.  239 


ECONORAM  VI™ 

Designed  specifically  for  the  Heath  Com- 
pany H8  microcomputer,  this  12Kx8  memory 
emphasizes  cost  effective  design  and  uses 
proven  static  technology. 


Organized  as  two  separate  blocks  (one  SK 
block  locatabie  on  any  8K  boundary  and  one 
4K  block  locatabie  on  any  4K  boundary)  to  pro- 
vide unique  addressing  options.  Fully  buffered 
address  and  data  lines,  dip  switch  selected 
block  address,  on  board  regulation  and  heat 
sinking,  switch  selected  protect  and  phantom, 
sockets  for  all  iCs,  proper  bypassing,  and  addi- 
tional convenience  features  contribute  to  user 
flexibility. 


Available  in  kit  form  (with  required  hardware 
and  edge  connector)  for  $235  in  single  quan- 
tities at  many  computer  stores.  For  informa- 
tion or  direct  mail  order  contact  Godbout  Elec- 
tronics, P,0,  Box  2355,  Oakland  Airport,  CA 
94614,  (415)  562-0636. 

CIRCLE  INQUIRY  NO,  237 


Magnetic  Bubble  Mass  Storage 

The  DSD  640  is  a DEC-software-compatible 
memory  that  combines  reliability,  ruggedness 
and  high  speed  In  a non-volatile  memory 
system. 

Designed  to  replace  floppy  disks  in  harsh 
environments,  the  DSD  640  has  an  average  ac- 
cess time  of  4 milliseconds.  Maximum  access 
tim  of  the  DSD  640  is  7,2  milliseconds. 

The  GSD640  has  an  expandable  capacity 
with  up  to  519K  bytes  available  In  single  card 
increments  of  82K.  The  system  also  features  a 
microprogrammed  bipolar  bit  slice  controller 
which  supervises  all  memory  operations  and 
data  transfers  to  the  computer. 

For  information,  pricing  and  delivery  contact 
Data  Systems  Design,  3130  Coronado  Dr,  San- 
ta Clara,  CA  95051,  (408)  249-9353. 

CtRCLE  INQUIRY  NO.  230 


Test  Equipment 


LC.D.  Analog  D.P.M. 

The  Series  800  LC.D.  display  Digital  Panel 
Meter  is  housed  in  a standard  3 W'  analog 
meter  case.  The  3 V?  digit  display  Is  ,75"  high  li- 
quid crystal  field  effect,  trans  fleet  ive  type, 
easily  readable  at  40  feet  even  under  high  light 
conditions. 


The  BOO  is  well  suited  to  replace  same  physi- 
cal size  analog  meters  in  existing  installations, 
as  well  as  new  designs  where  a mixture  of 
analog  and  digital  displays  are  needed  to  main- 
tain panel  uniformity. 

single  unit  price  is  $69;  $45  in  100  quantity. 
For  more  information  contact  Dr.  Otto  Fest,  In- 
ternational Microtronics  Corp.,  4016  E.  Ten- 
nessee St..  Tucson,  AZ  85714,  (602}  748-7900 
CIRCLE  INQUIRY  NO.  243 


$39,00  3 Viz  Digit  DPM 

The  Model  73  is  a bipolar,  3V&  digit,  DC 
powered  LED  display  panel  meter  with  an  oem 
price  of  $39.00.  Also  available  are  choices  of 
various  AC  powered  units.  The  Model  73  fea- 
tures .05%  accuracy,  and  is  available  in  four 
full  scale  ranges:  200mV,  2V,  20V  and  200V. 

Basic  specifications  are  .05%  accuracy,  50 
ppm  temperature  coefficient,  43"  LEDs  with 
extra  wide  viewing  angle,  80  dB  common  mode 
rejection  ratio  and  over-voltage  protection. 
Overload  is  indicated  by  blinking  the  display. 
The  unit  fits  3,17”  to  3,2Q”W  x 1,77"  to  1 79  ,rH 
cut-out  with  an  optional  version  for  the  9.25  x 
4.55cm  DUN  standard  cut-out  at  no  additional 
cost. 

The  Model  73  is  a low-cost,  reliable  DPM 
backed  up  by  an  extensive  quality  control  pro- 


gram and  over  100  hours  of  powered  tempera- 
ture cycled  burn-ins. 

For  more  information  contact  Data  Tech 
Div,,  Penril  Corp.,  Richard  Tassone,  2700  So, 
Fairview  St.,  Santa  Ana,  CA  92704,  (714) 
546-7160. 

CIRCLE  INQUIRY  NO.  257 

Solid  State  Oscilloscope 

Intended  for  use  in  the  hobbyist  and  field 
service  areas,  the  PDC  200  offers  complete 
portability  at  an  affordable  price.  The  unit  is 
powered  by  two  9V  baderies  and  incorporates 
an  LED  type  display  that  is  entirely  solid  state. 
The  sweep  ranges  are  from  .1  seconds  to  ,5 
microseconds/division  with  voltage  ranges 
from  lOOmv  lo  IQGv/dlvIsion. 


The  P DC-200  Is  available  in  kit  lorm.  less  bat- 
teries and  probes  for  $99.95  plus  shipping,  or 
completely  assembled  and  tested  for  $155.00 
plus  shipping.  Probes  are  available  for  $9.95 
plus  shipping,  Delivery  is  6-10  weeks  ARO.  For 


more  information  or  to  order  contact  Pyramid 
Data  Corp,,  P.O.  Box  532,  Barrington,  \L  60010. 

CIRCLE  INQUIRY  NO.  241 

Microlog’s  Random  Sampler 

The  Sampler  is  completely  random.  Its  fea- 
tures include  solid  Slate  electronics,  yes  and 
no  indicator  lights,  momentary  snap  action 
push  button  switch,  hand-held  convenient  size, 
battery  operated  with  rechargeable  nickle- 
cadmlum  battery  and  recharger.  Options  avail- 
able include  digital  counter  for  number  of  sam- 
ple and  number  of  "yes'1  indications,  remote 
triggering  devices  such  as  photoelectric  cells 


and  micro  switches  and  output  to  control  other 
devices. 


0 


* % 


ft  anQGM 


Designed  for  application  where  it  is 
necessary  to  take  a random  sample  to  insure 
quality  control,  security  checks,  unbiased 
opinion  pools,  audit  tests,  etc.,  sample  condi- 
tion is  indicated  by  a green  "yes'1  and  a red 
"no”  light.  Sample  selection  probability  is  con- 
trolled by  a thumb  wheel  for  selecting  numbers 
from  00  to  99.  If  a thumb  wheel  setting  of  60  is 
selected,  then  60  percent  of  the  samples  will 
be  selected  randomly  by  indicating  a ”yes" 
condition.  Priced  from  $49.00  each  in  100  lot 
quantities. 

For  further  Information  contacl  Microlog 
Corp.,  4 Professional  Dr,,  Suite  119,  Gaithers- 
burg, MD  20760,  (301)  948  5200. 

CIRCLE  INQUIRY  NO,  254 


Logic  Analyzer 

Utilizing  Bipolar  memory  circuits,  Databyte, 
Inc.  has  developed  a low-cost  24-channel  logic 
analyzer  capable  of  acquiring  up  to  256x24 
data  sets.  The  unit*  called  The  CATALYZER,  is 
designed  for  use  in  an  Si 00  type  computer  sys- 
tem and  has  the  additional  capability  of  self- 
monitoring  the  S100  address  and  data  lines  by 
simply  changing  operating  modes. 

A significant  feature  of  the  DATALYZER  is 
that  It  uses  equipment  that  the  average  S1G0 
system  already  has  and  does  not  require  the 
use  of  an  oscilloscope.  The  DATALYZER  pro- 
vices  a unique  solution  for  both  digital  circuit 
and  analysis  and  software  troubleshooting,  eli- 
minating the  need  for  the  more  costly  conven- 
tional logic  analyzers. 
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The  price  for  the  DATALYZER  kit  is  $495, 
and  $595  assembled.  Included  are  three  probe 
assemblies,  a system  monitor  on  paper  tape, 
and  a comprehensive  applications  manual 
which  can  be  purchased  separately  for  $7,50, 
Delivery  is  4 weeks  ARQ,  Middleton,  Wl,  For 
more  details  contact  Databyte,  lnc„  P.O,  Box 
14t  7433  Hubbard  Ave,,  Middleton,  Wl  53562, 
CIRCLE  INQUIRY  NO-  261 

Data  Communications  Test  Unit 

The  time  measurement  module,  ATM-1-1  will 
allow  the  Data  Tech  9600  to  measure  ON  or 
OFt  time  of  any  RS  232/V.24  control  lead.  For 
example,  it  will  measure  duration  of  carrier 
dropout  on  a Full  Duplex  (FDX)  circuit.  It  also 
provides  measurement  of  the  time  delays  be- 
tween  any  two  interface  signals. 


The  time  generating  module,  ATG-1-1,  pro- 
vides flexibility  in  inserting  delays  where  need- 
ed for  a specific  application.  For  example,  the 
Data  Tech  9600  can  now  perform  such  tasks  as 
Full  Duplex  {FDX)  or  Half  Duplex  (HDX)  auto-, 
matic  polling  with  a capability  of  sending  a 
return  message. 

The  U.S.  domestic  price  of  the  Data  Tech 
9600  is  $2300.  The  modules  are  $200  each. 
Delivery  is  within  30  days.  For  additional  infor- 
mation contact  Atlantic  Research  Corp,,  5390 
Cherokee  Ave.,  Alexandria,  VA  22314,  (703) 
354-3400. 

CIRCLE  INQUIRY  NO.  25B 

Low-Distortion  Generator  for  $175 

B&K-PrecislorVs  new  Model  3010  function 
generator  offers  convenience  and  excellent 
waveform  accuracy  at  an  affordable  price.  Fre- 
quency coverage  is  unusually  wide,  spanning 
0.1  Hz  to  1 MHz  in  six  ranges,  with  each  range 
providing  linear  100:1  frequency  control.  The 
3010  generates  sine,  square,  TTL  square  and 
triangle  waveforms. 


Range  and  function  selection  is  push-button 
controlled  for  fast,  error-free  operation.  Fre- 
quency generation  originates  from  a stable 
voltage-controlled  oscillator  (VCO)  which  can 
be  varied  on  each  range  by  the  front-panel  fre- 
quency control  or  the  VCO  external  input.  If  aO 
to  5.5v  ramp  is  applied  to  the  VCO  external  in- 
put, the  3010  will  provide  a 100:1  output  fre- 
quency change,  When  used  in  this  manner,  the 
3010  can  serve  as  a sweep  generator  for 
response  measurements  in  audio  and  (-F  cir- 
cuits. When  an  audio  signal  is  applied  in  place 
of  a ramp,  the  3010  will  produce  a direct  FM 
output. 

The  B&K-Preclsion  Modei  3010  includes  a 
detailed  instruction  manual.  Available  for  im- 
mediate delivery  at  local  electronic  distri- 


butors. For  additional  information,  contact 
B&K- Precis  ion,  6460  W Cortland  Ave., 
Chicago,  !L  60635,  (312)  869-9087. 

CIRCLE  INQUIRY  NO.  256 

Intelligent  Logic  State  Analyzer 

The  Model  532  rs  a compact,  32-channei 
microprocessor-based  analyzer  whose  internal 
bus  structure  utilizes  small  applrcations- 
oriented  circuit  modules  to  expand  the  unit's 
capabilities. 


Using  an  ordinary  oscilloscope,  the  basic  in- 
strument captures  and  displays  up  to  two  hun- 
dred and  fifty  32-bit  words  in  hexadecimal 
(alphanumerics)  or  binary  [Vs  and  0’s).  The  32 
channefs  can  be  operated  together  or  func- 
tionally split  into  "A”  and  " B"  groups,  each  16 
bits  wide  and  each  separately  clocked  Using 
this  approach,  Ihe  Model  532  is  fully  compat- 
ible with  the  latest  generation  of  16-bit  micro- 
processor chips  which  multiplex  address  and 
data  on  the  same  pins. 

The  basic  analyzer  with  250  words  of  mem- 
ory, 21  triggering  modes,  dual  docking,  self- 
test  and  signature  capability  is  $1500  plus  pro 
bes.  The  memory  and  interface  modules  each 
add  $150  to  $250  to  the  base  price.  Availability 
is  6-8  weeks.  For  more  information  contact 
Paratronics,  Inc.,  800  Charcot  Ave.,  San  Jose, 
CA  95131,  (408)  263-2252. 

CIRCLE  INQUIRY  NO,  251 

DIP  Jumpers 

DIP  Jumpers  are  used  for  jumpering  within  a 
FCB  Board;  inter-connecting  between  PC 
boards,  backplanes  and  mother  boards;  and  in- 
terfacing input/output  signals. 

DIP  Jumpers  are  available  in  14,  16,  24  and 
40  pin  single-ended  or  double-ended  assem- 
blies, Standard  lengths  are  6,  12,  24  and  36  in- 
ches. Custom  lengths  may  be  special  ordered, 
DIP  jumpers  mate  with  standard  1C  sockets 
and  feature  molded-on  strain  relief,  line-by-line 
probeability  and  are  fully  assembled  and  tested. 


DIP  Jumper  contacts  are  non-corrosive  cop- 
per alloy  770  spring  temper.  Insulator  is  white 
polyester  thermoplastic,  rated  94  V-O.  Cable 
may  be  specified  electric  pink,  rainbow  or 
ground  plane.  All  cable  is  grooved  top  and  bot- 
tom for  easy  tear  down  and  all  cable  conduc- 
tors are  #28AWG  stranded  7/36  tin  coated  cop- 
per. Double  ended  assembled  are  wired  pin  1 
to  pin  1,  pin  2 to  pin  2,  etc. 

For  more  information  contact  A P Products, 
Inc.,  72  Corwin  Dr.,  Box  110,  Painesvilie,  OH 
44077. 

CIRCLE  INQUIRY  NO.  245 


Better  Bug  Trap 

The  Better  Bug  Trap  is  an  S-100  bus  plug- 
compatible  board  providing  functions  for  soft- 
ware debugging  and  real-time  processing. 
Four  hardware  breakpoints  anywhere  in  mem- 
ory detect  all  memory  accesses,  not  just  in- 
struction fetches  as  with  software  breakpoints. 
Real-time  functions  include  tlme-of-day  clock, 
interval  timer,  and  watchdog  timer. 


The  Better  Bug  Trap  generates  its  own  inter- 
rupts and  services  them  with  a CALL  instruc- 
tion to  a subroutine  anywhere  in  memory.  All 
functions,  timing,  breakpoints,  and  subroutine 
addresses  are  set  easily  by  software.  Docu- 
mentation includes  a hardware  manual  with 
schematics,  a software  manual,  and  a software 
package  on  paper  tape  with  relocating  loader 
for  setting  the  board  s functions. 

The  Better  Bug  Trap  is  assembled,  tested 
and  delivered  from  stock  for  £160,00,  For  more 
information  contact  Micronics,  Inc.,  P.G  Box 
3514,  Greenville,  NC  27834. 

CIRCLE  INQUIRY  NO,  259 

Cramer  Timer 

The  635D  Elapsed  Time  Indicator  can  oper- 
ate on  any  voltage  from  4 to  40  VDC  without  ad- 
justment. The  terminals  are  of  the  quick-dis- 
connect  type  with  no  need  to  observe  polarity. 


The  one-inch  diameter  wheels  provide  a digi- 
tal readout  that  is  legible  up  to  six  feet  away. 
Rugged,  black,  high-impact  styrene  housing 
protects  the  unit  from  possible  damage. 

The  635D  mounts  in  a 2%a  inch  diameter 
panel  hole.  Barrel  depth  is  only  3Yi*  inch 
behind  the  2M/ia  inch  diameter  mounting 
flange.  The  unit  records  up  to  99999.9  hours 
and  functions  with  high  accuracy  over  a 
temperature  range  of  to  + 55X  For  fur- 
ther information  contact  Cramer  Div„  Gonrac 
Corp.,  Mill  Rock  Rd..  Old  Saybrook,  CT  06475, 
(203)  388-3574  (W.  Buckman), 

CIRCLE  INQUIRY  NO.  250 

New  Intel  Microcomputer  Instrument 

The  USCOPE™  820  Microprocessor  System 
Console  is  a portable  microcomputer  system 
developed  to  support  OEM  test  and  mainte- 
nance. The  USCQPE  820  console  provides  ac- 
tive control  over  microprocessor-based  sys- 
tems and  is  designed  lo  expedite  trouble- 
shooting in  lab,  production  lest,  repair-depot 
and  field-maintenance  applications. 

Although  the  console  is  small,  portable,  and 
low  In  cost,  it  offers  many  of  the  powerful  ac- 
tive control  and  diagnostic  functions  of  the  In- 
tel lee1  Microcomputer  Development  system. 
These  functions  are  provided  by  the  console’s 
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8085-based  microcomputer  system,  an  ad- 
vanced resident  monitor  program  and  the  key- 
board-display panel. 

For  further  information  contact  the  Cramer 
Technical  Literature  Center  at  85  Wells  Ave., 
Newton,  MA  02159,  (617)  969-7700,  or  by  calling 
any  nearby  Cramer  distribution  center. 

CIRCLE  INQUIRY  NO.  249 

Frequency  Counter 

The  Digital  Group’s  hand-held  frequency 
counter,  which  weighs  4 oz.  and  is  seven  in- 
ches long,  it  totally  portable  and  affordable. 
The  two  operating  ranges  (lOHZ-IMHz  and 
1KHZ-30MHz)  of  the  frequency  counter  give  it 
the  precision  of  a laboratory  instrument,  yet 
the  counter’s  price  tag  of  $99.95  assembled 
puts  it  in  the  price  range  of  the  hobbyist  and 
home  user. 


Because  it  is  portable,  this  frequency 
counter  can  be  used  anywhere  a crystal  or  ad- 
justable clocking  device  is  needed  — for  ad- 
justing computer  clocking  signals  or  ham 
operating  stations,  for  electronic  servicing  or 
any  of  a myriad  of  applications. 

For  details  contact  W.V.  Honeyman,  The 
Digital  Group,  Inc.,  P.O.  Box  6528,  Denver,  CO 
80206,  (303)  777-7133. 

CIRCLE  INQUIRY  NO.  260 

AVR’s  Catch-APulse 

The  new  CATCH-A-PULSE  Experimentor,  the 
most  fundamental  type  of  digital  test  equip- 
ment, uses  a new  pulse  accumulator.  The 
LEDs  will  respond  to  single  pulses  up  to 
20usec.  and  will  accumulate  multiple  pulses  in 
pulse  trains  for  frequency  response  greater 
than  40  MHZ.  The  logic  probe  is  compatible 
with  RTL,  DTL,  TTL,  CMOS,  MOS  and  micro- 
processors using  a 3.5V  to  15V  power  supply. 


Thresholds  are  automatically  programmed. 
No  adjustments  are  required.  There  is  a visual 
indication  of  logic  levels,  using  LEDs  to  show 
HI,  LO,  Bad  Level  or  open  circuit  logic  and 
pulses.  It  is  highly  sophisticated  and  has  shirt- 
pocket  portability,  with  a protective  cap  over 
the  tip  and  a removable  coiled  cord. 

CATCH-A-PULSE  eliminates  the  need  for 
heavy  test  equipment.  Economically  priced  at 
$22.95.  For  more  information  contact  AVR 
Electronics,  Box  19299,  San  Diego,  CA  92119, 
(714)  447-1770. 

CIRCLE  INQUIRY  NO.  244 

LP-3  High  Speed  Logic  Probe 

The  LP-3  High  Speed  Logic  Probe  boasts  the 
capability  of  catching  pulses  as  brief  as  10 


nanoseconds.  High  and  low  logic  states  are 
read  independently.  A pulse  stretcher  and  de- 
tector working  with  positive  or  negative-going 
leading  edges  lights  a third  LED.  A slide  switch 
selects  TTL/DTL  or  CMOS/HTL  logic  family 
operation. 


Power  is  derived  from  the  circuit  under  test. 
The  input  impedance  of  the  LP-3  is  500K  to  pre- 
vent circuit  loading.  It  is  priced  at  $69.95.  For 
more  information  contact  Continental  Special- 
ties Corp.,  70  Fulton  Ter.,  New  Haven,  CT 
06509;  (203)  624-3103. 

CIRCLE  INQUIRY  NO.  248 

DP-1  Digital  Pulser 

The  new  DP-1  Digital  Pulser  can  deliver 
single  pulses  or  pulse  trains  to  help  trouble- 
shoot digital  circuitry.  A tiny  slide  switch  sets 
up  the  logic  pulser  for  either  CMOS/HTL  or 
TTL/DTL  logic  families.  An  LED  blinks  with 
each  individual  pulse  or  glows  steadily  during 
pulse  trains.  The  substantial  current  output  in 
each  pulse  enables  troubleshooting  without 
desoldering,  unplugging  or  isolating,  and  inter- 
nal circuitry  monitors  the  node  being  probed, 
then  presets  the  dual  mirror  output  circuitry  to 
pulse  the  node  the  other  way. 


The  DP-1  is  priced  at  $74.95.  For  additional 
information  contact  Continental  Specialties 
Corp.,  70  Fulton  Ter.,  New  Haven,  CT  06509, 
(203)  624-3103. 

CIRCLE  INQUIRY  NO.  247 

Solderless  Breadboard 


The  EXP4B  Quad  Bus  Strip  provides  4 rows 
of  interconnected  tie  points,  40  tie  points  per 
row.  And  it’s  just  $4.00. 


Other  Experimentor  Boards  include  the  EX- 
P350,  a 3.6”  long  solderless  breadboard  fea- 
turing two  20-pin  bus  strips,  46  five-tie-point 
terminals,  and  standard  DIP  1C  .3"  center  spac- 
ing, for  $5.50;  the  EXP650,  with  all  the  above 
features  but  with  .6”  center  spacing  to  accom- 
modate LSI  DIP  1C  devices,  for  $6.25;  the 


EXP300  is  6”  long  with  two  40-pin  bus  strips, 
94  five-tie-point  terminals  and  .3”  spacing  for 
$9.95;  the  EXP600  is  6’’  long  with  the  same 
features,  but  .6”  spacing  for  $10.95. 

For  more  information  contact  Continental 
Specialties  Corp.,  70  Fulton  Ter.,  New  Haven, 
CT  06509,  (203)  624-3103. 

CIRCLE  INQUIRY  NO.  253 

Wrapid  Scan 

Zia  Associates,  Inc.  has  available  a new  test 
instrument  called  Wrapid  Scan  I model 
208-951.  Wrapid  Scan  is  a high  speed  continuity 
tester  designed  for  use  in  inspection  and  quali- 
ty control.  Some  of  the  applications  include 
testing  for  proper  continuity  and  errors  be- 
tween multiple  terminals  on  wire  wrap  boards, 
main  frames,  cable  assemblies  or  other  inter- 
connect equipment. 


Manual  “buzz  testing”  usually  absorbs 
about  one  third  of  the  labor  applied  to  a wire 
wrap  board.  With  Wrapid  Scan  this  manual 
“buzz  testing”  time  can  be  reduced  as  much  as 
85  per  cent.  Plus,  Wrapid  Scan  verifies  all  com- 
binations in  seconds  thereby  assuring  total  ac- 
curacy with  a substantial  savings  in  both  time 
and  money. 

For  additional  information  contact  Zia  Asso- 
ciates, Inc.,  P.O.  Box  1466,  Boulder,  CO  80306. 

CIRCLE  INQUIRY  NO.  255 

Card  Extender 

The  9630  is  a passive  card  extender  that  is 
pin  and  outline  compatible  with  the  Motorola 
EXORciser™,  Micromodules™,  and  Evalua- 
tion Kits.  It  is  a troubleshooting  aid  that  ex- 
tends any  of  the  card  family  members  to  a 
position  external  to  the  card  cage  for  easy  ac- 
cess. The  9630  is  equipped  with  labeled  test 
point  terminals  on  each  of  the  system  bus 
lines  for  ease  of  measurement  or  attachment 
of  probes. 


The  9630  is  one  of  a family  of  M6800  support 
modules.  It  is  available  at  $60  in  single  quanti- 
ty from  Creative  Micro  Systems,  6773  West- 
minster Ave.,  Westminster,  CA  92683,  (714) 
892-2859. 

CIRCLE  INQUIRY  NO.  252 

Experimentor™  Sockets 
Solderiess  Breadboards 

Small  hardware  additions  can  add  big  flexi- 
bility to  personal  computing  systems.  The 
newly  expanded  line  of  Continental  Specialties 
Experimentor™  sockets  solderless  bread- 
boards makes  it  easier  than  ever  to  add  small 
bits  of  hardware. 
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The  experimentor  boards  are  referred  to  as 
byte-size  breadboards.  They  allow  experimen- 
tation with  addressable  I/O  devices;  for  exam- 
ple, additional  UARTs,  or  whatever  bit  of  new 
circuitry  the  professional  computerist  is  inter- 


ested in.  The  five  models  of  CSC  Experimentor 
sockets  are  priced  between  $4.00  and  $10.95. 

For  further  information  contact  Continental 
Specialties  Corp.,  70  Fulton  Ter.,  New  Haven, 
CT  06509;  (203)  624-3103. 

CIRCLE  INQUIRY  NO.  246 

TDK  Expands  Accessory  Line 

TDK  Electronics  Corporation  has  expanded 
its  accessory  line  with  the  addition  of  two  new 
products:  a precision  Head  Demagnetizer  and 
a compact  Head  Cleaner  Kit. 

The  Head  Demagnetizer,  patent  pending,  is 
unique  in  both  its  format  and  quality  of  opera- 
tion. The  head  demagnetizer  comes  in  the  cas- 
sette format,  with  all  electronic  circuitry 
within,  and  is  self-powered  via  a 1.5V  drycell 
battery.  Simply  slip  the  Head  Demagnetizer 
cassette  into  the  deck,  push  "play”,  and  within 
a few  seconds,  a red  LED  lights  up  to  let  you 


know  your  deck  heads  are  completely  demag- 
netized. 

The  Head  Cleaner  Kit  is  a complete  cleaning 
arsenal  in  a very  small  package.  The  mirror, 
brushes,  pads  and  liquid  are  all  within  a cas- 
sette box.  For  more  information  contact 
Michael  Galvin,  TDK  Electronics  Corp.,  755 
Eastgate  Blvd.,  Garden  City,  NJ  11530. 

CIRCLE  INQUIRY  NO.  242 


Power  Supplies 


Energy  Saver  Console  Assembly 

Terminal  Data  has  developed  a new  console 
assembler  for  microprocessor  users  which 
enables  them  to  conserve  energy. 

The  Model  3800K  Energy  Saver  Console 
Assembly  consists  of  an  indicator  light,  off-on 
switch,  electronic  circuit,  connecting  cables, 
and  an  attractive  console.  The  console  can  be 
wall  or  desk  mounted.  One  or  two  receptacles 
and  a receptacle  box,  available  at  any  hardware 
store,  completes  the  unit. 


Full  assembly  and  test  instructions  are  in- 
cluded. The  Model  3800K  sells  for  $24.50. 
Assembly  and  test  time  is  approximately  two 
hours.  Available  from  many  computer  stores, 
or  Terminal  Data. 

The  Model  3800K  Console  Assembly  enables 
the  user  to  turn  on  or  off  up  to  four  devices  at  a 
time  and  have  a visual  reminder  that  the  power 
is  off  or  on.  The  Model  3800K  is  designed  for 
standard  home  circuits  (20  AMP  service).  For 
more  information  contact  Terminal  Data  Corp., 
11878  Coakley  Cir.,  Rockville,  MD  20852,  (301) 
881-7655. 

CIRCLE  INQUIRY  NO.  263 

Tri-Power  Mate 

Amber  Electronics  introduces  a laboratory 
power  supply  with  three  separate  outputs. 

The  unit  features  5 VDC,  + 15  -15  VDC,  and 
0-30  VDC  (variable)  with  current  limiting  — 
10MA.  50MA,  100MA,  500MA,  1A  and  2A. 

Other  features  also  include  complete  short 
circuit  protection  and  an  excellent  line  and 
load  regulation  and  transient  rejection  with 
very  nominal  ripple  in  all  three  outputs. 
Variable  and  voltage  current  are  monitored  by 
a voltmeter  and  an  ampmeter. 

Price  is  $195.00.  For  more  information  con- 
tact Amber  Electronics,  17752  Sky  Park  Blvd., 
Suite  120,  Irvina,  CA  92714. 

CIRCLE  INQUIRY  NO.  266 

Compact  New  Power  Supply 

Designed  specifically  to  power  a full  Kimsi 
system  (including  KIM,  Kimsi,  and  eight  S-100 
boards),  the  Kimsi-Plus  Power  Supply  would 


also  be  an  excellent  choice  for  powering  any 
S-100  system  with  8 to  10  motherboard  slots. 


The  Kimsi-Plus  provides  complete  power  for 
the  S-100  bus  in  a single  high  quality  unit. 

The  Kimsi-Plus  Power  Supply  is  available 
with  all  parts  including  LED  power-on  indicator 
and  power  output  connector  pair  for  $69.50  in 
kit  form  or  $89  assembled.  For  further  informa- 
tion contact  your  local  computer  dealer  or 
Forethought  Products,  P.O.  Box  8066;  Coburg, 
OR  97401,(503)  485-8575. 

CIRCLE  INQUIRY  NO.  264 

Floppy  Disk  Power  Supply 

The  AED  101  Triple  Output  supplies  + 5 VDC 
@ 12  amps,  -12  VDC  @ 0.7  amps,  and  +24 
VDC  @ 3.5  amps.  It  contains  all  the  features 
you  need  such  as  switching  regulation  of  + 5 
volts,  foldback  limiting,  current  limiting,  and 
short  circuit  protection. 


The  AED  101  is  compact  and  available  im- 
mediately. The  cost  is  $137.50  in  large  produc- 
tion quantities  - 90c/watt,  and  has  field-proven 
reliability.  For  more  information  contact  Robin 


at  Advanced  Electronics  Design,  Inc.,  P.O.  Box 
61779,  Sunnyvale,  CA  94088,  (408)  733-3555. 

CIRCLE  INQUIRY  NO.  262 

The  PowerSource 

Designed  to  be  the  most  capable  power  sup- 
ply on  the  microcomputer  market  today,  the 
PowerSource  can  deliver  over  500  watts  to  your 
system  on  demand.  It  supplies  up  to  32  Amps 
on  the  8 Volt  line,  8 Amps  on  the  16  Volt  line, 
and  also  8 Amps  on  the  -16  Volt  line. 

Kit  price  is  $125.  Also  available  in  an  18  Amp 
version  for  small  systems  at  $75.  For  more  in- 
formation contact  Data-tronics,  1671  Timmy 
Dr.,  Hamilton,  OH  45011. 

CIRCLE  INQUIRY  NO.  265 


Custom  Switching  Power  Supplies 

Many  powre  supply  customers  have  equip- 
ment applications  which  require  features  or 
operating  characteristics  not  found  in  stan- 
dard catalog  units.  The  total  quantity  required 
sometimes  justifies  a specially  designed  unit. 
Gould  offers  this  service  to  large  users. 


Where  smaller  quantities  are  involved  Gould 
now  makes  it  possible  to  buy  a "modified” 
catalog  unit.  Standard  power  supply  units 
which  are  customized  are  available  in  less  time 
and  at  a fraction  of  the  cost  of  a full  custom 
design. 

Gould  customizes  switching  power  supply 
units  by  reprogramming  and  adjusting  off-the- 
shelf  catalog  units;  assembling  standard  units 
into  racks  with  control  or  sequencing  logic, 
providing  a series  of  output  rails;  redesigning 
catalog  units  to  incorporate  the  parameters  re- 
quired by  the  application. 

Inquiries  regarding  custom  design,  modified 
standard  or  off-the-shelf  products  should  be 
directed  to  Gould,  Inc.,  Electronic  Com- 
ponents Division,  4601  Arden  Drive,  El  Monte, 
CA  91731,  (213)  442-7755. 

CIRCLE  INQUIRY  NO.  358 
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Components 


10  Amp,  SOnsec  Rectifiers 

Designed  for  multiple-output  switching 
power  supplies,  two  new  recovery  rectifiers 
have  linear,  guaranteed,  forward-voltage  drops 
throughout  their  l.QAmp  to  lO.QAmp  operating 
range,  tn  many  applications  the  devices  elimi- 
nate the  requirement  for  voltage  regulation  cir- 
cuits. in  others,  the  rectifiers"  extremely-linear 
characteristics  serve  as  the  control  source  or 
permit  use  of  only  one  regulator  for  multi-out- 
put  supplies,  reducing  circuit  complexify. 
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In  100  unit  quantities,  the  rectifiers  are  pric- 
ed from  $3.40  each  to  $4.00  each,  depending 
upon  case  style  and  delta  forward-voltage-drop 
specified.  Delivery  is  stock  to  30  days, 

For  more  Information  contact  Solid  State 
Devices,  inc.,  14830  Valley  View  Ave..  La 
Mirada.  CA  90638,  {213)  921-9660. 

CIRCLE  INQUIRY  NO.  294 

Ion-Implanted  Diodes 

Two  new  ion-implanted  diodes  provide  the 
fast  switching  and  low  forward  voltage  associ- 
ated with  Schottky  diodes  while  exhibiting 
substantially  better  temperature  characteris- 
tics! reverse  leakage  currents  and  an  order-of- 


Designated  the  1NG097E  and  1N6098E,  the 
device  characteristics  give  significant  efficien- 
cy improvement  and  reduced  component  count 
in  conventional  and  switching  power  supplies 
to  1C0KHZ,  The  E designator  signifies  that  the 
diodes  are  manufactured  with  SSDI’s  proprie- 
tary EPION  - ion-implantation  process. 

The  1N6Q97E  is  priced  at  $11.25  each  and 
the  IN 6098 E at  $13,90  each  in  100  piece  quan- 
tities. Delivery  is  stock  to  4 weeks.  For  more  in- 
formation contact  Solid  State  Devices,  Inc,, 
14830  Valley  View  Ave.,  La  Mirada,  CA  90638, 
1213)921-9660, 

CIRCLE  INQUIRY  NO,  293 

9610  Utility  Card 

The  9610  utility  card  is  a general  purpose 
prototyping  card  that  is  pin  and  outline  com- 
patible with  the  Motorola  EXORciser™,  Micro- 
modules™, and  Evaluation  Kits.  It  features  + 5 
volt  and  ground  distribution  in  a generalized 
pattern  with  dedicated  locations  for  bypass 
capacitors,  and  numbered  columns  of  pads  to 
allow  the  installation  of  any  mix  of  dual  in-line 
devices  with  row  spacings  of  0.3  inches  or 
multiples  thereof. 


m 


Provisions  are  made  for  attachment  of  plastic 
wire  guides  to  permit  the  use  of  tlwiring  pen- 
cil” type  of  interconnection  if  a low  profile  is 
desired  or  the  card  can  be  wrap-terminated. 
The  top  edge  of  the  card  accommodates  two 
50-pin  and  one  40  pin  flat  cable  connectors, 
Maximum  component  density  can  be  realized 
with  14-pin  devices,  80  of  which  can  be 
mounted. 

The  9610  is  available  at  $36  in  single  quanti- 
ty, $28.80  at  10  to  24  from  Creative  Micro 
Systems,  6773  Westminster  Ave.,  Westminster, 
CA  92683,  {714)892-2859, 

CIRCLE  INQUIRY  NO.  281 

The  '‘Exterminator” 

The  Exterminator  {VTE  100)  is  a 3*100  com- 
patible card  which  puts  an  end  to  the  many 
problems  which  plague  S-iOQ  computer  sys- 
tems, The  VTE-100  is  a dual  function  board.  It 
terminates  the  entire  S-1QQ  bus  using  Industrial 
bridge  terminating  networks  which  eliminate 
crosstalk  between  busses,  overshoots,  ring- 
ing, and  scrambling  of  dala  due  to  interference 
caused  by  extraneous  noise.  Secondly,  the 
board  serves  as  a card  extender  for  any 
memory  and/or  I/O  cards  which  may  require 
analysis  or  maintenance. 


The  Exterminator  comes  fully  assembled 
and  tested  for  $49,95  plus  $2  ($4  foreign  orders) 
to  cover  shipping  and  handling  from  VAMP, 
Inc.,  P.Q.  Box  29315,  Los  Angeles,  CA  90029, 
CIRCLE  INQUIRY  NO.  284 

Microprocessor  Support  Circuits 

The  Am8224-4  is  a highspeed,  clock 
generator  containing  a crystal  controlled  oscil- 
lator, a divide-by-nlne  counter,  high-level 
drivers  and  auxiliary  logic  functions. 

The  8238-4  is  an  8-bit,  bi-directional  bus 
driver  for  buffering  fhe  Am908GA/8080A  data 
bus  from  memory  and  VO  devices.  The  bi-direc- 
tional bus  driver  is  controlled  by  signals  from  a 
gating  array  for  the  proper  bus  flow  and  output 
control,  it  offers  an  extended  memory  write 
pulse  width,  making  it  ideal  for  use  in  large 
system  timing  controls. 

These  circuits  are  available  In  ceramic  her- 
metic dual-in-line  packages  for  use  over  the 
commercial  operation  range,  and  have  under- 
gone 100  percent  processing  to  the  re- 
quirements Of  MtL-STD-883. 

Prices  start  al  $8.10  for  the  Am8224-4  and 


$8.15  for  the  Am8238-4  in  100-unit  lots.  They 
are  available  nationally  from  Hamilton/Avnet, 
Sch  weber  or  Cramer  and  regionally  from  Ar- 
row, Bell,  Century,  Future,  Liberty/Elmar,  RAE, 
Sheridan  and  Summit.  For  more  information 
contact  E.  Sopkin,  Advanced  Micro  Devices, 
Inc.,  901  Thompson  PL,  Sunnyvale,  CA  94086, 
(408)  732-2400. 

CIRCLE  INQUIRY  NO.  207 

IEE*Proswitch 

The  iEE*Proswitch  is  a multi-legend  illumi- 
nated pushbutton  switch  having  12  different 
selectable  messages.  The  Proswitch  can  pro- 
ject each  legend  over  all  or  part  -of  the  ,62M 
square  message  area,  thus  legend  oount  Ps  hot 
traded  for  leaend  size. 


Up  to  three  lamps  can  be  energized  at  one 
time  depending  on  cooling  air  temperature, 
yielding  a maximum  possibility  of  64  different 
compound  legends. 

The  Proswltch  can  replace  pushbutton 
switches  in  most  applications,  displaying  the 
equivalent  of  4.6  square  inches  of  legend  area 
and  requiring  only  1,5  inches  of  panel  space. 
Thus,  a significant  reduction  can  be  made  in 
hardware,  wiring,  and  possibly,  the  number  of 
equipment  operators, 

For  more  information  contact  Industrial 
Electronic  Engineers,  inc.,  7740  Lemona  Ave., 
Van  Nuys,  CA  91405,  (213)  787-0311. 

CIRCLE  INQUIRY  NO.  295 

The  PowerFrame 

Designed  to  have  the  best  of  everything,  this 
mainframe  is  the  basis  fora  really  great  S-1QQ 
system, 


We  have  combined  the  largest  power  supply: 
8V  at  32  Amps,  16V  at  8 Amps,  and  -16V  at  8 
Amps;  5,  12  and  -12V  at  .5  Amps  each;  the 
quietest  motherboard:  fully  shielded  between 
each  line  with  active  termination,  20  slots  with 
10  connectors  supplied;  and  the  perfect  size 
cabinet:  (room  for  two  disk  drives)  which  in- 
cludes a fan  and  places  for  RS-232  connectors. 
Cabinet  and  bus  board  provide  for  the  use  of  a 
front  panel.  Available  with  all  the  popular  8 and 
16  bit  CPUs.  Priced  al  $395. 

System  designers  note:  we  wffl  also  put  your 
system  or  business  name  on  the  front  panel  for 
a very  smalt  charge.  Special  cabinet  sizes 
available.  For  information  contact  Data- 
tronics,  1671  Timmy  Dr.,  Hamilton,  OH  45011, 
CIRCLE  INQUIRY  NO.  2&3 
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Omni-Glow  Pane!  indicator  Lights 

A series  of  large,  attention-getting  panel  in- 
dicator lights  is  available  from  Industrial 
Devices,  Inc,  The  new  Omni-Glow  2600  Series 
features  an  attractive  built-in  round  metal 
bezel  that  retains  the  high  dome-shaped  lens 
or  the  low-profile  flat  or  rounded  lens  that  is 
used.  The  lenses  are  available  in  red,  clear, 
amber,  white,  blue,  green,  and  yellow  transpar- 
ent or  translucent  colors. 


The  Indicators  will  fit  into  a TA-lnch  diameter 
round  panel  opening  or  In  a Keyed  D-mounting 
hole.  Either  snap-fit  mounting  or  speednut 
mounting  may  be  used. 

Lamps  for  the  indicators  may  be  either  stan- 
dard or  high  brightness  neons  or  rugged  wire- 
lead  incandescents  in  a wide  range  of  voltages 
and  currents.  Connections  to  the  indicators 
are  either  by  means  of  wire  leads  or  quick- 
connect  terminals.  Screw  terminals  are  also 
available. 

For  additional  information  and  samples  con- 
tact Industrial  Devices,  Inc,,  7 Hudson  Ave., 
Edgewater,  NJ  07029,  <201)  224-4700. 

CIRCLE  INQUIRY  NO.  109 


“Pad-Per-Hole”  Boards 


All  boards  have  an  isolated  array  of  square 
solder  pads  surrounding  0.1  inch  spaced  holes. 
The  45P8G-1  has  a mounting  area  Of  36.36 
square  inches,  and  the  1Q6P106-1  has  a mount- 
ing area  of  112.36  square  inches.  Both  boards 
are  fabricated  without  card  edge  connectors 
and  may  be  cut  to  any  desired  shape. 

The  third,  designated  the  Model  SS01T  is 
form  and  fit  compatible  with  the  S-10Q  bus 
system,  accommodates  DIP  devices,  modules 
and  discrete  components  necessary  for  micro- 
processor cpu,  memory,  and  interface  circuits. 

The  Model  8801  board  is  priced  at  $19,95 
each,  the  45P80-1  is  priced  at  $9.96  each  and 
the  106P106  1 Is  priced  at  $18.99  each.  Quan- 
tity discounts  are  available  and  delivery  is  from 
stock.  For  more  information  contact  Vector 
Electronic  Co,,  lnc.t  12460  Gladstone  Ave., 
Sylmar,  CA  91342,  (213)  365-9661. 


A family  of  large-area  "pad-per-hole'h 
plugboards  permit  convenient  bread  boarding 
of  either  custom  circuits  or  S-1G0  bus  compat- 


CIRCLE  INQUIRY  NO.  296 

High-Voltage  Rectifiers 

A new  line  of  2KV  to  6KV  rectifiers,  rated  at 
250mA,  exhibit  an  exceptionally  low  reverse 
current  of  IQQuA  at  125*C  and  only  8V  maxi- 
mum forward- voltage  drop  at  rated  current. 
Designated  the  HVM  Series  the  devices  dissi- 
pate a maximum  of  2.8W,  producing  a retifica- 


tion  efficiency  of  more  than  99.8  percent.  The 
units  may  be  connected  in  series  for  opera- 
tions to  150KV. 
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Controlled  avalanche  devices,  the  HVM 
Series  accommodate  peak  recurrent  transient 
voltages  1.2  times  rated  blocking  voltage.  They 
also  withstand  30A  current  surges  for  up  to  8.3 
msec. 

In  100  unit  quantities,  the  HVM  rectifiers  are 
priced  from  $0.90  each  to  $2.00  each,  depend- 
ing upon  blocking  voltage.  Delivery  is  stock  to 
30  days.  For  more  information  contact  Solid 
State  Devices,  Inc,,  14830  Valley  View  Ave.,  La 
Mirada,  CA  90638,  (213)  921-9660. 

CIRCLE  INQUIRY  NO.  292 

Printed  Circuit  Test  Jack 

This  horizontal  test  jack  is  designed  as  a 
low-profile,  double-entry  Industry  standard 
printed  circuit  test  jack  and  meets  MIL-C- 
39024/11. 


Dense  packaging  on  .160  centers  is  possibie 
because  of  the  tow  profile  and  narrow  width. 
These  test  jacks  have  a rugged  molded  nylon 
housing  in  various  standard  colors,  and  tough 
"hour  glass"  designed  beryllium  copper  con- 
tacts of  various  finishes  and  printed  circuit  tall 
lengths.  The  double-entry  design  permits  probe 
insertion  from  either  end.  An  internal  closed 
entry  feature  prevents  the  insertion  of  over- 
sized probes. 

For  more  informal  Ion  contact  Eby  Co.,  4701 
Germantown  Ave.,  Philadelphia,  PA  19144, 
(215)  842-3000. 

CIRCLE  INQUIRY  NO,  289 

16-Position  DIP  Switch 

"MICRO-DIP11  is  a screwdriver-actuated 
mechanically  programmed  ROM  and  is 
available  in  a 16-position  (hexadecimal)  model. 
The  2-pole  binary  with  separate  commons  to 
not  true  bits  code  is  ideal  for  use  with  LSI 
devices  such  as  MPU's, 


of  other  rotary  DIP  switches,  and  requires  only 
6 terminal  pins  for  the  hexadecimal  code  out- 
put. The  .412  X .376  x .280  grass-filled  nylon 
housing  is  yellow  color-coded  with  large, 
easily-read  characters.  Contacts  are  gold- 
plated  with  terminals  on  .100  x .300  centers, 
allowing  direct  mounting  to  a PC  board  or  in  a 
DIP  socket. 

Priced  under  $1.60  in  1GK  quantity,  8 week 
delivery  for  prototype  units.  For  further  infor- 
mation contact  EECQ,  1441  E,  Chestnut  Ave,, 
Santa  Ana,  CA  92701,  (714)  835-6000  “Switch 
Products.11 

CIRCLE  INQUIRY  NO,  27B 

Card  Edge  Connectors 

Two  new  series  of  high  reliability  card  edge 
connectors  from  Eby  Company  are  designed  to 
be  dimensionally  and  functionally  interchange 
able  with  those  covered  by  MIL-C-21097.  Desig- 
nated at  Series  Cm  with  ,100  centers,  and 
Series  CH  with  .156  centers,  these  connectors 
offer  a variety  of  dual  readout  contact  termina- 
tions of  phosphor  bronze  with  gold-over-nickel 
finish.  The  insulator  material  is  thermoplastic 
polyester. 


For  additional  information  contact  Eby  Co„ 
4701  Germantown  Ave.,  Philadelphia,  PA 
19144,  (215)  842-3000, 

CIRCLE  INQUIRY  NO.  291 

Low  Drive  Instrumentation  Amplifier 

The  3629 1C  instrumentation  Amplifier  offers 
very  low  voltage  drive  versus  temperature  even 
at  low  gains.  With  a drive  of  only  0,75  uV/*C 
max  in  the  "C"  versions,  the  3629  meets  criti- 
cal instrumentation  requirements  for  accuracy 
when  amplifying  low  level  signals  in  the  pres- 
ence of  high  common-mode  voltages.  Gain 
non-linearity  is  0.003%  max  at  G = 100  for  "B" 
and  "CH<  models. 


The  3629  provides  additional  design  flexibil- 
ity. Its  matched  pair  of  amplifiers  can  be  used 
as  two  independent,  uncommitted  op  amps  in- 
corporating a laser-trimmed  thin-film  network 
in  one  self-contained  package. 

Units  ate  priced  at  $15,25  in  lOQs  for  the 
362 9 A P,  $17.25  (100’s)  for  the  3629BP  and 
$21.75  (100’s)  for  the  3629CP,  Delivery  is  from 
stock  to  4 weeks. 

For  more  information  contact  Naresh  Shah, 
Marketing  Engineer,  Burr-Brown,  Box  11400, 
Tucson,  AZ  85734,  (602)  294-1431, 

CIRCLE  INQUIRY  NO.  2SS 

Readout  Card  Edge  Connectors 

Designated  as  Series  CE,  these  connectors 
have  precision  stamped  tuning  (ork  contacts 
and  are  designed  to  be  dimensionally  and  func- 
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Mortally  interchangeable  with  those  covered  by 
MlL-C-21097, 


For  additional  information  contact  Eby  Co,. 
4701  Germantown  Ave,r  Philadelphia,  PA 
19144.  (215)  642-3000, 

CIRCLE  INQUIRY  NO.  290 

Elgin™  Key  System 
with  Circuit  Breakers 

Two  new  key  system  rectifiers  with  circuit 
breakers  are  available  from  Elgin  Electronics 
Incorporated, 

Designated  Model  EAK-4-CB  (with  a 30  Hz 
ringing  generator)  and  Mode!  EBK-4-CB  (with- 
out ringing  generator},  the  new  units  are  de- 
signed to  supply  power  for  small  switch- 
boards. PBX  telephone  systems  and  private 
line  equipment.  Both  models  are  U.L  Listed 
and  U.L.  Component  Recognized. 


Quality  engineered  and  manufactured  for  ef- 
ficient, long-term  use,  both  models  require  no 
glass  fuses,  reducing  the  need  for  costly 
replacement  units  or  repeated  maintenance. 

For  more  information  contact  Elgin  Elec- 
tronics Inc.,  802  Walnut  St,,  Waterford,  PA 
16441,  (614}  796-2601. 

CIRCLE  INQUIRY  NO,  276 

“Universal11  Panel-Mounting  Frame 

EECO-14G  frames  are  designed  to  hold  stan- 
dard sized  pin-irvboard,  wire  wrap  panels  with 
widths  of  2.7",  5.4",  10.8"  or  15,8"  to  a total 
width  of  15.8".  The  frames  can  be  assembled, 
or  reassembled  to  hold  either  6,9"  or  7,5"  high 
panels. 


The  panels  mount  on  light  weight,  very  rigid 
extruded  aluminum  side  rails.  The  end  pieces 
are  form-stamped  to  give  extra  rigid  support  to 
the  mounting  rails  and  provide  firm  snap-in 
positioning  in  a 19"  drawer.  Depression  of  end 
pieces  at  the  locking  points  permits  the  frame 
to  be  swung  up  for  full  access  to  either  side  ot 
the  mounting  panel,  or  completely  removed 
from  the  drawer. 


EECO-14G  panel  mounting  frames  are  avail- 
able assembled  or  in  kit  form.  Single  unit  price 
is  $17.75  with  delivery  from  stock. 

For  further  information  contact  EECQ,  1441 
E.  Chestnut,  Santa  Ana,  CA  92701  (714) 

835-6000  "EPP  Products." 

CIRCLE  INQUIRY  NO,  277 

Amphenol  91 -Q  Audio  Connectors 

A new  line  of  durable,  competitively  priced, 
3-,  4-,  and  5-contact  Amphenol1'  latch-lock  type 
audio  connectors  has  been  announced  by  the 
Amphenol  North  America  Division  of  Bunker 
Ramo  Corporation,  While  fully  intermateable 
and  interchangeable  with  all  industry  standard 
types,  the  new  satin  nickel-plated  die-cast  con- 
struction Amphenol  connectors  are  fully 
3A4nch  shorter  overall,  and  the  first  to  incor- 
porate a unique,  one-piece  twist-lock  type 
cable  strain  relief  mechanism  that  eliminates 
all  user  need  for  associated  screws  and  tools. 
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Called  Amphenol  91-Q  Series  connectors, 
the  line  comprises  18  connectors  in  all  (each  of 
the  three  contact  styles  is  offered  in  a choice 
of  male  or  female  cable  plug  or  panel  mount 
receptacle  versions  in  standard,  square  flange, 
or  round  flange  configurations). 

For  more  information  contact  Amphenol 
North  America  Div„  Bunker  Ramo  Corp.,  900 
Commerce  Dr.,  Oak  Brook,  IL  60521  (312) 
986-3748. 

CIRCLE  INQUIRY  NO.  236 


Miniature  Delay  Timer 

The  Model  437  is  a bantam,  solid  state, 
delay-on  pull-in  fixed  timing  device.  It  features 
great  accuracy,  fast  reset  time,  high  ambient 
operation  and  full  2 ampere  solid  slate  output 
capability. 


For  technical  or  pricing  information  contact 
Alan  Seman,  Artisan  Electronics  Corp.,  5 
Eastmans  Rd.,  Parsippany,  NJ  07054,  (201) 
887-7100, 

CIRCLE  INQUIRY  NO,  279 


Fan-Cooled  Switches 

Ah  JF  Series  switchers  use  integral  but 
replaceable  fans  and  are  designed  to  generate 
almost  two  watts  of  power  per  cubic  inch  in  a 
package  measuring  approximately  5"  by  8"  by 
iQYz"  and  weighing  20  pounds.  Three  versions 
are  available:  the  JF120  (5V,  120A);  the  JF150 
(5V,  15QA),  and  the  JF102.  This  last  supply  is 
available  in  two  output  configurations,  5,2V  @ 
16-80A  and  2,2V  @ 0-50  amps,  and  is  speci- 
fically designed  for  powering  ECL  circuits. 
Price  for  the  JF12G  is  $620;  JF150  is  $695; 
and  $720  for  the  JF1Q2,  and  all  are  stock  units. 


For  details  contact  ACDC  Electronics*  Div. 
of  Emerson  Electric  Co.r  401  Jones  Rd.r  Ocean- 
side,  CA  92054,  (714)  757-1880. 

CIRCLE  INQUIRY  NO.  200 

Quarter-Micron  NMOS  FET 

Silicon  gate,  NMOS  field-effect  transistors 
with  gate  geometries  as  small  as  Va  micron  by 
Va  micron  have  been  successfully  fabricated 
using  electron  beam  lithography  and  dry  pro- 
cessing techniques. 


During  dynamic  characterization  of  61 -stage 
ring  oscillators  constructed  with  this  device, 
the  Va  micron  FET  was  shown  to  have  an 
operating  speed  of  12  gigahertz. 

For  further  information  contact  Rockwell  In- 
ternational, Electronic  Devices  Div.,  3310 
Miraloma  Ave.,  P.Q.  Box  3669,  Anaheim,  CA 
92803,  TWX  910-591-1654, 

CIRCLE  INQUIRY  NO,  270 

Thumbwheel  Switches  Set  Digital 
Time  Delay  Relay 

A compact,  low  power  consuming  solid 
state  time  delay  relay  set  by  direct  reading 
thumbwheel  switches  is  offered  by  Inter- 
national Microtronics  Corporation.  Operating 
from  an  input  voltage  of  12VDC  ± 10%,  Series 
280  "Digilay"  is  capable  of  timing,  In  ON  or 
OFF  delay  modes,  from  ImS  to  9999  seconds. 
Accuracy  and  repeatability  is  ±0.5%, 

Maximum  power  turn  on  time  is  30mS  and 
minimum  powr  recycle  time  is  lOmS.  An  exter- 
nal frequency  modulation  feature  permits  fine 
tuning  the  oscillator  s base  trquency  or,  with 
an  external  wave  form,  actual  modulation  of 
the  time  delay. 


Three  switch  options,  SPOT  relay,  SPDT 
reed  relay,  and  SPOT  triac,  are  offered  and  pro- 
vide a range  of  current  handling  capabilities 
and  switching  times  ranging  from  1 millisec- 
ond to  10  microseconds. 

For  more  information  contact  Dr.  Otto  Fest, 
International  Microtronics  Corp.,  4016  E.  Ten- 
nessee SL,  Tucson,  AZ  85714,  (602)  748-7900. 

CIRCLE  INQUIRY  NO.  273 

Addressable  Peripheral  Drivers 

Two  addressable  peripheral  driver  integrated 
circuits  which  provide  a simple  and  economic 
means  of  triggering  relays,  lamps,  LED  dis- 
plays and  step  motors  incorporated  into  micro- 
processor-based systems  are  available  from 
Signetics, 

Designated  the  NE590  and  NE591,  the  new 
components  are  high-current  latched  drivers 
with  8 Darlington  power  outputs,  each  capable 
of  250  mA  load  current. 

The  driver  ICs  are  similar  in  function  to  Sig- 
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netics'  9334  address  decoder,  with  which  the 
NE59Q  is  pin  compatibie. 

In  quantities  of  100,  the  NE590N  is  priced  at 
$1 .95  and  the  NE591 N at  $2,45-  Del ivery  is  from 
stock  from  Signetics  or  its  authorized  distribu- 
tors, For  further  information  contact  Signetics, 
811  E.  Argues  Ave,,  P.O.  Box  9G52r  Sunnyvale, 
CA  94086,  (408)  739*7700. 

CIRCLE  INQUIRY  NO.  2S9 

Equipment  Protection 

Lightning  and  heavy-duty  electrical  equip* 
ment  often  create  power-line  surges  and  tran- 
sients. These  can  cause  extensive  damage  to 
valuable  microprocessors,  peripheral  equip- 
ment and  business  machines. 


Electronic  Specialists  is  introducing  a line 
of  AC  wire-in  transient  suppressor/filters 
which  will  absorb  repeated  power  surges,  pro- 
tecting delicate  equipment.  The  filter  section 
will  greatly  reduce  power  line  hash. 

Equipment  Line  Suppressor/Filter  (10  amp 
load)  price  is  $16,50,  For  further  information 
contact  Electronic  Specialists,  Box  122, 
Natick,  MA  01760. 

CIRCLE  INQUIRY  NO,  275 

M68ADS4A  Autonomous 
Development  System 

The  M68ADS-1A  low  cost  key  board -to-CRT 
stand-alone  microprocessor  development  sys- 
tem is  built  around  two  basic  modules  — the 
M68S AC-1,  an  autonomous  computer  assem- 
bly, and  the  M68DIM-1A  display  interface. 


‘w/ 

These  modules,  in  concert  with  the  resident 
firmware  MINIbug  II  (MEC68MIM2)  and  input/ 
Output  Supervisor  (M68IOS-1),  allow  the  user 
to  debug  both  hardware  and  software.  The 
M68KBD-1  Keyboard  and  M68MDM-1  monitor 
provide  man/machine  interfaces,  while  the  op- 
tional M68CIM-1 A Cassette  Interface  facili- 
tates program  storage  and  retrieval. 

In  addition  to  internal  computing  capacity 
devoted  to  MINIbug  II  debugging,  an  I/O  super- 
vision routine,  and  512  bytes  of  display  charac- 
ter memory,  ADS  contains  a user's  section 
consisting  of  256  bytes  of  RAM,  2048  bytes  of 
AROM,  and  a PI  A. 

Price  of  the  M68ADS-1A  is  $1395  each.  For 
further  information  contact  Motorola  Semi- 
conductor Products,  Inc.,  5005  E.  McDowell 
Rd.,  Phoenix,  AZ  85008,  (602)  244-6900, 

CIRCLE  INQUIRY  NO.  271 

Complex  Sound  Generator 
Integrated  Circuit 

The  SN76477N  can  be  used  to  generate  vir- 
tually any  complex  sound  (siren,  gunshot,  jet 
engine,  whistle,  pinball  sounds,  etc.).  This  1C 


can  be  used  in  a wide  variety  of  products  in- 
cluding games,  toys,  appliances,  medical 
equipment  and  intelligent  terminals. 


The  SN76477N  contains  a voltage  controlled 
oscillator,  a super-low  frequency  oscillator,  a 
white  noise  generator,  a noise  filter,  a one 
shot,  a mixer  and  an  atfack/decay  envelope 
generator. 

The  SN7G477N  Is  characterized  for  operation 
from  -10SC  to  4CTC.  It  is  offered  in  a 28-pin 
plastic  DIP  package.  For  more  information 
contact  Lowell  Chambers,  Texas  Instruments, 
Inc.,  P,0.  Box  84,  M/S  812,  Sherman,  TX  75090, 
(214)  893-5166,  Ext.  7837. 

CIRCLE  INQUIRY  NO.  2&7 

Building  Microcomputer  Systems 

The  Integrand  Model  800  Mainframe  is  a 
completely  assembled  and  tested  cabinet, 
motherboard,  power  supply  combination.  The 
800  allows  complete  freedom  In  building  a 
computer  by  supplying  only  the  chassis  unit  — 
the  user  can  choose  complementary  CPU, 
memory,  and  I/O  cards  to  complete  a system. 
By  building  a system  in  this  way  the  user  can 
save  several  hundred  dollars  over  the  cost  of 
similar  systems  on  the  market. 


IR  offers  various  options  for  the  mainframes. 
We  also  have  supporting  hardware  for  floppy 
disk  systems  and  keyboards.  The  cabinets, 
power  supplies  and  other  system  components 
are  available  separately. 

Prices  are:  Model  800  (rack  mount)  $200; 
Model  800D  (desk  top),  $235. 

For  more  information  contact  Integrand 
Research  Corp,,  8474  Avenue  296,  Visalia,  CA 
93277,  (209)  733-9288. 

CIRCLE  INQUIRY  NO,  274 


OP-07CP  Operational  Amplifier 

The  QP-07  Series  operational  amplifier  is 
available  in  a rugged  epoxy  mini-dip  package, 
making  it  possible  for  users  to  employ  auto- 
mated component  insertion  equipment  to  load 
this  high  performance  device  on  printed  wiring 
boards,  at  high  speed. 

Designated  the  OP-07CP  Ultra-Low  Offset 
Voltage  Op  Amp,  it  is  capable  of  maintaining 
an  input  offset  voltage  below  250  microvolts 
over  an  ambient  temperature  range  of  (TC  to 
70°C  without  resorting  to  an  external  timing 
potentiometer.  Maximum  long  term  Input  volt- 
age drift,  at  2.0  microvolts/month  maximum,  is 
also  unusually  low. 

Mounted  in  an  Stead,  mini-dip  dual-in-line 
package,  the  OF-G7CP  is  a direct  replacement 
for  the  725,  1 08 A/308 A and  QP-Q5  amplifiers. 
Also  the  OP-07CP  can  be  used  to  replace  741 


series  devices  by  merely  disconnecting  the 
741  nullrng  potentiometer. 

In  stock  on  distributors  shelves,  the  OP- 
078CP  Ultra-Low  Offset  Voltage  Op  Amp  is 
priced  at  $3,25  in  quantities  of  100  to  999.  For 
more  information  contact  Don  Soderquist,  Pre- 
cision Monolithics,  Inc.,  1500  Space  Park  Dr., 
Santa  Clara,  C A 95050,  (408)  246-9222,  Ext,  183. 

CIRCLE  INQUIRY  NO.  282 

New  Indicator  Knob 

The  Buckeye  Stamping  Company  has  ex- 
panded its  matching  instrument  knob  line  with 
the  addition  of  an  indicator  knob  with  an  inte- 
gral pointer. 

This  knob  Is  precision  molded  of  cycolac 
(ABS)  and  features  a prominent  white  stripe 
running  vertically  down  the  Ye”  molded  pointer 
for  quick  indication.  It  is  available  in  two  sizes: 
!¥j:”  and  diameters,  both  W'  high.  This 
new  knob  is  offered  in  the  three  established 
Buckeye  styles:  Prestige  (PS)  featuring  a spun 
aluminum  anodized  cap;  Design  (DSN)  with  an 
anodized  inset;  and  Standard  (SSN)  with  a 
recessed,  pebble-finish  top.  A full  series  of 
concentric  combinations  is  also  available. 


The  cost  range  starts  at  $.77  for  1 to  99  and 
at  $.51  tor  1,000.  Delivery  time  is  two  to  three 
weeks.  For  further  information  contact  The 
Buckeye  Stamping  Co.,  555  Marion  Rd.,  Colum- 
bus, OH  43207,  (614)  445  8433. 

CIRCLE  INQUIRY  NO.  267 


Octal  Buffers 

Working  well  with  popular  data  widths  of  8-, 
16-,  24-  and  32-bits,  the  buffers  are  well  suited 
for  high-speed  PROM  applications  or  wherever 
standard  I/O  buses  are  found. 

The  bipolar  chips  — designated  SN54/ 
SN74S240,  S241,  8244  — are  second-sources 
for  Texas  instruments'  like-numbered  standard 
Schottky  TTL  parts,  and  wili  be  followed 
through  first  quarter  1978  with  a family  of 
20-plus  devices,  including  both  Schottky  and 
proprietary  low-power  Schottky  versions. 


Designed  in  20-pin  space-saving  "Skinny- 
DIPS"  the  buffers  sell  for  $4.40  in  plastic  pack- 
ages for  100-999  quantities;  production  lots  are 
available  in  five  weeks  ARQ, 

For  more  information  contact  John  Birkner 
at  Monolithic  Memories,  115  E.  Arques  Ave,, 
Sunnyvale,  CA  94086,  (408)  739-3535,  ext.  175; 
or  Paul  Plansky  at  Tycer-Fultz-Bellack,  Palo 
Alto,  CA,  (415)328-6300. 

CIRCLE  INQUIRY  NQ.  272 

LED  Mounting  Clip/Lens 
Combinations 

LED  mounting  clip  and  Jens  combinations 
for  use  with  T-1  Vi  LEDs  are  now  available  from 
Texas  Instruments,  Series  TILM3  mounting 
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clips  with  reflecting  lens  considerably 
enhances  systems  with  LEDs. 

Available  in  a choice  of  red,  yellow,  green  or 
clear  plastic,  Ihe  series  Is  designed  to  reduce 
installation  time  for  panel  mounted  LEDs.  In- 
stalling the  mounting  clip  requires  no  tools,  it 
fits  easily  Into  a V*"  panel  hole  and  the  LEO 
can  then  be  inserted  from  the  back. 

These  clip/lens  combinations  provide  an  ex- 
tra  measure  of  secure  mounting,  eliminating 
problems  of  LEDs  backing  out  Into  equipment. 
They  also  protect  LEDs  from  mechanical 
shock  and  static  electricity  discharge. 

For  further  information  contact  Texas  In 
struments  Incorporated,  Inquiry  Answering 


“Last  Chance  Filtration” 

A new  24  page  report  entitled  "LCF,  Last 
Chance  Filtration,  Its  Application  in  Fluid  Sys- 
terns/'  Is  now  available  from  Mectron  Indus- 
tries, Inc,  An  LCF  (Last  Chance  Filter)  Is  a 
small,  specially  designed  filter  installed  im- 
mediately  upstream  of  a fluid  system  compo- 
nent (but  downstream  of  the  main  system 
filter)  to  protect  that  component  from  catastro- 
phic failure  causing  contaminant  particles. 


The  publication,  which  describes  in  detail 
the  construction,  applications,  and  specifying 
of  LCFs,  will  be  of  particular  interest  to  engi- 
neers and  designers  of  hydraulic  and  pneu- 
matic systems  and  components.  Included  in 
the  report  are  sufficient  details  about  the  char- 
acteristics and  performance  of  LCFs  to  enable 
a design  engineer  to  formulate  a meaningful 
problem  statement  and  specify  a suitable  Last 
Chance  Filter, 

To  receive  your  copy  of  this  report  write  to 
Mectron  Industries,  9857  Remer  SL.  So.  El 
Monte,  CA  91733.  Ask  for  FSR  100, 

CIRCLE  INQUIRY  NO.  301 

TWA  Solves  Small  Package 
Shippers’  Crisis 

The  "TWA  Small  Package  Crisis  Survival  Kit" 
highlights  the  unique  TWA  "Next  Flight  Out" 
Small  Package  Express  Service. 

The  main  feature  of  the  Survival  Kit  is  a bro- 
chure detailing  TWA's  "Next  Flight  Out"  ship- 
ping procedures,  maximum  package  weight 
and  dimensions,  pick-up  and  delivery  arrange- 
ments, ways  to  pay  for  the  service  and  informa- 
tion on  the  "Next  Flight  Out"  100%  money- 


Service.  P.O.  Box  5012,  M/S  306  (Attn:  LEO 
Clip),  Dallas,  TX  75222. 

CIRCLE  INQUIRY  NO.  268 

Register  Has  Standard  and 
Three-State  Outputs 

Designated  the  Am25LS25l8,  this  device  of- 
fers typical  clock- to-output  delay  of  18  nano- 
seconds. This  is  55  percent  longer  than  the 
high-speed  Am25Sl8  version,  but  reflects  a 
power  savings  of  more  than  75  percent. 

The  Am25LS25l8  can  be  used  in  computer 
or  computer  peripheral  equipment  as  an  ad- 
dress register,  a status  register,  an  instruction 

Literature 

The  'TWA  Small  Package  Crisis  Survival  Kit" 
is  available  to  small  package  shippers  by  writ- 
ing to  "Next  Flight  Out,"  Trans  World  Airlines, 
Inc..  P.O,  Box  839C,  Farmingdale,  NY  11736. 
CIRCLE  INQUIRY  NQ.  299 

New  Computer  Warehouse  Catalog 
A System  Builders'  Guide 

The  1978  Catalog  from  Computer  Ware- 
house fCW)  ts  packed  with  data  on  10  different 
microcomputers,  cost-effective  used  peripher- 
als, and  descriptions  of  over  275  computer 
books  now  available  tor  immediate  delivery. 
Over  1,500  products  are  covered,  both  new  and 
used,  from  over  170  different  vendors, 
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Highlighting  the  catalog  are  detailed 
descriptions,  hints  on  the  best  uses,  and  a 
complete  comparison  chart  that  covers  the 
microcomputers  currently  available  from  CW: 
Southwest  Tech  6800,  I MSA!  8080,  Processor 
Tech  Soi  20,  t AS  I S 8060,  Olivetti  PG0GD,  Intersil 
Intercept  Jr.,  Commodore  KIM,  RCA  Cosmac, 
Motorola  6800  and  National  SC/MP 

The  1978  catalog  Is  available  for  $1  to  cover 
1st  class  postage  and  handling  from  CW,  For 
further  information  contact  Vic  Farmer,  Com- 
puter Warehouse,  584  Commonwealth  Ave., 
Boston,  MA  02215,  (617)  261-1100. 

CIRCLE  INQUIRY  NO.  298 

Robotics  Newsletter 

Here  is  a ground  floor  opportunity  to  reach  a 
unique  market,  robot  enthusiasts,  at  a dirt 
cheap  price.  IIR  Is  introducing  a new  publica- 
tion, Robotics  Newsletter,  oriented  toward  this 
heretofore  neglected  group.  During  the  first 
three  months  of  publication,  January.  February 
and  March,  classified  ad  rates  are  only  lOc  a 
word  with  a minimum  of  fifteen  words.  Three 
consecutive  ads  will  get  you  a 10%  discount 

Page  size  Is  BVaxll  with  trim  page  coming  to 
7x10,  Display  ads  should  be  camera  ready  for 
black  and  white,  interior  screens:  85  line.  Clos- 
ing date  is  30  days  before  first  of  month  of 
desired  Issue  for  classified  and  display. 

If  your  product  is  electronically  or  mechani- 
cally oriented,  mathematically  involved  or  just 
unusual,  Robotics  Newsletter  Is  just  the 
publication  for  you. 

For  more  Information  contact  The  Interna- 
tional Institute  tor  Robotics,  P.O.  Box  615, 
Pelahatchie,  Miss.  39145,  (601 J 854-5339. 

CIRCLE  INQUIRY  NQ.  319 


register  or  for  various  other  data  or  microword 
register  applications. 

The  function  Is  expected  to  be  alternate 
sourced  by  Texas  Instruments  as  the 
54/74 LS38B. 

Prices  for  the  Am25LS2518  start  at  $2.18  for 
the  molded  package  in  100-unit  lots.  It  is 
available  nationally  from  Hamilton/Avnet, 
Sch weber  or  Cramer  and  regionally  from  Ar- 
row, Bell,  Century.  Future,  Liberty/Elmar,  RAE, 
Sheridan  and  Summit,  For  more  information 
contact  E,  Sopkin,  Advanced  Micro  Devices, 
901  Thompson  PI,,  Sunnyvale,  CA  94086,  (408) 
732-2400, 

CIRCLE  INQUIRY  NO.  280 


Instant  BASIC 

For  the  personal  computer  enthusiast  or  the 
user  of  DEC'S  BASIC  PLUS  language,  there  is  a 
new  book  ready  to  teach  you  BASIC  — Jerald 
Brown's  instant  BASIC.  Instant  BASIC  teaches 
BASIC  to  beginners,  using  interesting  pro- 
gramming ideas  and  applications  that  will  be 
easily  understood  by  the  home  computer  pro- 
grammer BASIC  PLUS  users  know  that  the 
two  languages  are  very  similar,  so  this  book 


workbook,  designed  to  be  used  with  your  home 
computer  so  you  can  learn  by  doing.  Ideas  are 
slowly  introduced  in  a non-mathematical  con- 
text so  ihe  beginner  can  quickly  learn  good 
programming  techniques. 

Instant  BASIC  is  available  for  $6.00  from 
local  computer  stores  and  bookstores.  It  is 
published  by  Dymax,  P.O,  Box  310,  Menlo  Park, 
CA  94025,  (415)  323-6117. 

CIRCLE  INQUIRY  NO.  318 

Computer  Store  Survey 

The  survey,  which  involved  both  question- 
naires and  telephone  interviews,  covers  over 
450  computer  slores.  The  report  shows  how 
the  computer  stores  rate  the  top  37  personal 
computer  manufacturers  on  17  performance 
parameters  such  as  delivery,  packaging,  war- 
ranty, pricing  and  reliability. 


The  report  also  covers  business  problems, 
trends  and  market  characteristics  observed  by 
the  store  managers. 

This  report  Is  "must"  reading  for  equipment 
manufacturers  who  want  to  improve  their 
market  position  and  for  investors  who  want  to 
avoid  mistakes.  For  further  information  con- 
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tact  Image  Resource,  717  Lakefield  Rd.,  Suite 
B,  Westlake  Village,  CA  91361 , (805)  495-6277. 
CIRCLE  INQUIRY  NO.  302 


Pocket  Guide  for 
Advertising/Marketing  Managers 


A slim  line  pocket  guide  which  lists  70  elec- 
tronic/computer publications,  including  ad- 
dress, phone  number,  publisher,  key  editors 
and  sales  people  plus  West  Coast  sales  reps 
and  editors,  has  been  published  by  Courtney/ 
Wiison  Advertising, 


Designed  to  save  time  for  advertising,  mar- 
keting and  sales  execu  tives  and  agency  people 
handling  electronic  accounts,  this  "At  a 
Glance"  booklet  sells  for  $10  per  copy. 

For  further  information  contact  Larry  Court- 
ney, Gourtney/Wilson  Advertising,  20969  Ven- 
tura Blvd.,  Suite  24,  Woodland  Hills,  CA  91364. 


CIRCLE  INQUIRY  NO-  313 


Hew  DEC  Brochure 


A brochure  describing  Digital  Equipment 
Corporations  new  VAX-1 1/780  computer  sys- 
tem is  now  available.  The  four-color,  24-page 


booklet  explains  the  32-bit  VAX-1 1/780hs  oper- 
ating strengths,  software  features  such  as  the 
VAX/VMS  virtual  memory  operating  system, 
PDP-11  compatibility,  hardware  innovations 
eripheral  options. 


To  obtain  a copy  of  the  VAX-11/780  brochure 
rquest  publication  number  EA  08782  from 
Communication  Services,  Digital  Equipment 
Corp.,  444  Whitney  St.,  Northboro,  MA  01532, 


(617)  897-5111,  Ext.  2857.  McLaren  Harris. 


CIRCLE  INQUIRY  NO.  304 


New  Guide  to  Frequency  Counters 

A new  brochure  is  now  being  offered  by  the 
B&K-Precision  product  group  of  Dynascan  Cor- 
poration which  describes  in  detail  the  com- 
pany's full  line  of  frequency  counters. 

The  six  page  full-color  brochure  provides  de- 
tailed information  on  frequency  counter  appli- 
cations and  important  features.  Four  frequency 
counters  are  shown,  including  a 52QMHz 
model  which  typically  reads  to  6Q0MHz.  The 
1820  features  not  only  frequency  measurement 
but  period,  elapsed  time  and  total  events  as 
well.  For  field  service  application,  a battery- 
powered  portable  counter  is  also  described. 
Very  complete  specifications  for  all  of  the  fre- 
quency counters  offered  are  included  in  the 
brochure.  To  facilitate  easy  comparison  of  fea- 
tures and  specifications,  a standard  format  is 


used  for  all  units.  In  addition,  all  specifications 
are  conveniently  grouped  on  a common  page. 

A broad  selection  of  frequency  counter  ac- 
cessories are  shown  including  probes,  power 
adaptors,  carrying  cases  and  an  RF  signal  tap. 

Th  new  brochure  is  available  free  of  charge 
at  local  B&K-Precision  distributors  or  by  re- 
questing brochure  BK-1800  from  B&K-Preci- 
sion,  Sales  Dept.,  6460  W.  Cortland  Ave,,  Chi- 
cago, IL  60635,  (312)  889-9087. 

CIRCLE  INQUIRY  NO.  307 

Basic  Self-Instruction  Course 

Heath  Company  has  announced  the  intro- 
duction of  its  EC-1100  self-instructon  course  in 
BASIC  language  programming  techniques.  The 
course  takes  an  approach  which  has  been  de- 
signed to  teach  even  those  with  little  or  no 
computer  experience  the  skills  necessary  to 
intelligently  converse,  create  and  program  in 
the  BASIC  computer  language. 


Programmed  instruction  texts  combined 
with  practical  demonstration  programs  and 
practice  problems  are  employed  in  the  EC-1100 
course  to  teach  BASIC  language  formats,  com- 
mands, statements  and  procedures.  In  addi- 
tion, the  course  goes  one  step  beyond  conven- 
tional courses  and  texts  and  gives  the  student 
a practical  introduction  to  the  creative  and 
problem  solving  aspects  of  programming  in 
BASIC. 

The  EC-1100  is  keyed  to  the  Heath  computer 
systems;  however,  because  of  the  universal 
machine  independent  nature  of  the  BASIC  lan- 
guage, this  course  can  be  a supplement  to  any 
other  computer  systems  using  BASIC.  The 
EC-1100  course  is  mail  order  priced  at  $29.95, 
For  a free  catalog  contact  Heath  Company, 
Dept.  350-450,  Benton  Harbor,  Ml  49022. 

CIRCLE  INQUIRY  NO.  306 

Cramer  Catalog 

Cramer  Division  of  Conrac  Corporation  has 
compiled  a six-page,  two-color  catalog  describ- 
ing Its  timers  available  for  off-the-shelf  delivery 
from  authorized  Cramer  distributors  nationwide. 


CRAMER 


The  catalog  lists  technical  data  for  accurate 
timer  selection  and  all  necessary  ordering  in- 
formation. 

All  products  are  shown  in  black  and  white 
photos.  Included  are  reset  interval  timers,  cycle 
timers,  elapsed  time  Indicators  and  solid  state 
timers.  A "Selection  Chart"  simplifies  exact 
ordering  of  the  cycle  timer  chassis,  motor,  and 
gear  rack  that  will  provide  the  switch  poles  and 
cycle  time  required, 

For  copies,  write  or  call  Mr.  Everett  Latour- 
etteT  Cramer  Div.,  Conrac  Corp.,  Mill  Rock  Rd., 
Old  Saybrook,  CT  06475,  (203)  388-3574. 

CIRCLE  INQUIRY  NO.  309 


Minicomputer  & Word  Processing 

Prfntcraft  Systems,  Inc.,  has  published  a 
four-page  cross  reference  of  compatible  mag- 
netic media  supplies,  used  with  minicompu- 
ters and  word  processing  systems. 

The  reference  lists  less  expensive,  guar- 
anteed compatible  Diskettes,  Cassettes,  Mag 
Cards  and  Tapes,  Data  Cartridges,  and  Disk 
Packs,  for  virtually  any  system  manufactured. 
Most  products  are  shipped  the  same  day  as  an 
order  is  received.  Master  Charge  and  Visa  are 
accepted. 

For  brochure  send  a stamped,  self-addressed 
envelope.  For  more  information  contact  Don 
Hubbinett,  Printcraft  Systems,  Inc.,  11-17 
Beach  St.,  New  York,  NY  10013,  (212)  966-0001. 

CIRCLE  INQUIRY  NO,  300 

Catalog  on  New  Solid  State  Timers 

The  Cramer  Division  of  Conrac  Corporation 
has  prepared  an  eight-page,  illustrated,  two- 
color  catalog  describing  their  line  of  solid- 
state  timers.  


crame* 


The  booklet  lists  complete  technical  data  on 
all  21  stock  versions  of  U.L  approved  timers. 
This  includes;  "on"  delay,  extended  "on" 
delay,  "off"  delay,  interval  and  repeat  cycle 
timers.  Photos,  dimension  drawings  and  wiring 
diagrams  for  each  version  are  included  in  the 
specifications.  Total  ordering  information  is 
presented  in  a table  format,  which  identifies 
time  ranges  for  each  of  the  five  basic  config- 
urations. 

For  copies,  write  or  call  Mr.  Everett  Latour- 
ette,  Cramer  Div,,  Conrac  Corp.,  Mill  Rock  Rd,, 
Old  Saybrook,  CT  06475,  (203)  388-3574. 

CIRCLE  INQUIRY  NO.  310 

Sourcebook  on 
Operational  Amplifiers 

The  Design  of  Operational  Amplifier  Cir 
cuits,  with  Experiments  by  Howard  M.  Berlin, 
published  by  E & L Instruments,  Inc.,  explains 
the  design  and  operatin  of  the  important  and 
versatile  op  amp.  This  sourcebook  combines 
text  with  experiments  to  aid  the  reader  in 
understanding  the  fundamental  principles  of 
this  linear  circuit  that  is  such  a useful  elec- 
tronic building  block. 


This  sourcebook  on  operational  amplifiers  is 
especially  valuable  for  the  beginning  experi- 
menter or  hobbyist  who  wants  to  learn  by  self- 
study.  It  is  also  an  excellent  supplemental  text 
for  college  level  lab  courses  on  linear  inte- 
grated circuits  because  of  its  comprehensive 
treatment  of  the  subject. 

The  Design  of  Operational  Amplifier  Cir- 
cuits, with  Experiments  is  priced  at  $8.50  and 
is  available  from  E & L Instruments,  Inc.,  61 
First  St.,  Derby,  CT  06418,  (203)  735-8774,  and 
its  representatives. 

CIRCLE  INQUIRY  NO,  303 


142  INTERFACE  AGE 


MARCH  1978 


Wang’s  MMS 

A twelve-page  black  and  white  brochure  on 
Wang's  Manufacturing  Management  System  Is 
currently  available  from  Wang  Laboratories, 


Featuring  a bill  of  materials  processor,  inte- 
grated inventory  control,  complete  order  and 
inventory  analyses,  and  full  accounting  cap- 
abilities,  the  Manufacturing  Management  Sys- 
tern  maximizes  control  and  minimizes  ex- 
penses in  the  areas  of  manpower,  machinery, 
materials  and  money.  Order  from  Wang  Lab- 
oratories, One  industrial  Ave„  Lowell,  MA 
01851, 

CIRCLE  INQUIRY  NO.  312 

Software  Marketing  Guide 

Entitled  "How  to  Package  & Market  Your 
Own  Software  Product  — and  Make  It  Go!", 
this  booklet  covers  areas  such  as  22  proven 
ways  to  reach  your  marketplace,  12  reasons 
why  software  houses  wind  up  in  the  dead  heap, 
market  research  — how  to  test  before  you  in- 
vest, the  market  hotbeds  today,  the  best  soft- 
ware advertisements  ever  written,  what  it  takes 
to  measure  up  as  a software  vendor,  shoe- 
stringing  your  product  to  success,  using  distri- 
butors and  reps,  getting  financing,  patents, 
copyrights,  and  much  more. 

It  s a straight-out  reference  of  factual  how- 
to-do-it  Information  that  will  benefit  everyone 
from  the  user  with  a software  development  in- 
vestment to  recoup,  to  the  neophyte  entrepre- 
neur, to  the  established  software  vendor. 

Extremely  candid,  it  discusses  what  "The 
Coming  Shakeout"  really  means,  lays  out  a 
hard,  "blow-by-blow"  comparison  of  independ- 
ent reps  versus  your  own  direct  sales  people, 
covers  32  items  that  users  look  for  in  software 
packages,  including  the  "not-so-common11 
contract  commitments  the  vendor  may  be 
asked  to  make. 

The  guide  cost  $26.00,  has  171  pages  in  an 
attractive  9 x 12  rind  binder,  and  can  be  pur- 
chased with  a check,  BankAmericard/Visa, 
Master  Charge,  or  company  purchase  order. 
Prepaid  and  credit  card  orders  will  be  shipped 
postage  paid,  and  for  faster  service  to  credit 
card  customers  orders  may  be  telephoned  in, 
{312)  945-2940.  AH  Datasearch  products  carry  a 
thirty  day  full  refund  policy. 

For  information  or  to  order  contact  Data- 
search, Inc*,  730  Waukegan  Rd.,  Suite  108, 
Deerfield,  IL  60015. 

CIRCLE  INQUIRY  NO.  305 

Transportation  Concepts 

An  in-depth  technical  report,  which  serves 
as  a guide  for  financial,  data  processing  and 
transportation  managers  in  solving  their  re- 
spective company's  freight  payment  problems, 
is  being  offered  by  Transportatin  Concepts  and 
Services  fTC.S.),  Inc.,  recognized  as  a sys- 
tems1 authority  in  the  freight  rate  audit  and 
payment  field  and  has  instailatinos  in  major 
corporations. 

Solving  the  "Freight  Payment  Problem"  is 
an  analysis  of  successful  ind  us  try -applied 
methods,  all  of  which  are  economically  and 
technically  feasible.  It  includes  a comprehen- 
sive description  of  levels  of  solutinos  devel- 
oped by  shippers,  service  bureaus,  and  T.C.S/s 
own  freight  technicians  and  computer  experts. 
This  comprehensive  publication  is  available 
at  a cost  ol  $25.00  each,  which  includes  handl- 


ing and  mailing.  To  order,  send  check  or  money 
order  (no  CODfst  please)  to  Transportation 
Concepts  and  Services,  Inc..  20  Highland  Ave.r 
Metuchen,  NJ  06840. 

CIRCLE  INQUIRY  NO.  30B 

Microprocessor  Interfacing 
Techniques 

From  Keyboard  to  Floppy  Disk 

One  or  multi-card  Implementations  of 
microprocessor  interlaces  are  becoming  ob- 
solete: one-chip  LSI  Components  plus  software 
may  now  be  used,  interfacing  has  been 
simplified  by  the  new  LSI  components  and 
related  software  techniques  to  the  point  where 
an  electronics  background  is  no  longer  re- 
quired to  build  a system. 


MPCrtOCaWI 
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The  book  takes  you  through  the  complete 
assembly  of  a microprocessor  system:  assem- 
bling a CPU;  Input-Output  techniques;  interfac- 
ing to  a keyboard;  LED,  teletype,  printer , floppy 
disk , CRT , cassette-tape;  Industrial  interfac- 
ing; anatog-to-digltal  techniques;  Communica- 
tions; Bussing  and  standards , including  S100 , 
IEEE488 ',  CA MA C.  A complete  case-study  Is 
presented  for  a multi-channel  communication 
system  and  a chapter  Is  dedicated  to  trouble- 
shooting techniques.  Actual  Interconnects  are 
presented  for  a number  of  microprocessors, 
and,  in  particular  the  8080  and  the  6800. 

For  more  information  or  to  order,  refer  to 
Reference  Book  C207,  Sybex,  2161  ShattucK 
Ave.,  Berkeley,  CA  94704,  {415}  848-8233. 

CIRCLE  INQUIRY  NO,  327 

Industrial  Control  Brochure 

A brochure  describing  Digital  Equipment 
Corporation's  new  IP300  industrial  control 
microcomputer  system  is  now  available.  The 
publication  discusses  operational  advanlages, 
hardware  featurs  and  system  software  of  the 
tP300r  a low-cost,  LSI-1 1-based  system  for 
dedicated  applications  in  Industrial  process 
monitoring  and  control. 


The  pamphlet  contains  a configuration  sum- 
mary listing  standard  systems,  options,  and 
both  digital  and  analog  I/O  modules.  To  obtain 
a copy,  or  for  more  information,  refer  to 
brochure  EA  08350  47  to  Communication  Ser- 
vices, Digital  Equipment  Corp,,  444  Whitney 
St.,  North  boro,  MA  01532,  {617)  493-3716, 
Joseph  Mangle. 

CIRCLE  INQUIRY  NO.  325 

Computer  Directory 

Computer  shopping?  The  Computer  Data 
Directory  announces  the  firs!  edition  of  its 
comprehensive  catalog  for  small  computer 
users.  Now,  from  several  hundred  computer  re- 
lated firms,  you  can  choose  products  and  ser- 
vices from  the  largest  list  ever  printed, 

Included  are  brand  name  manufacturers  of 


systems,  peripherals,  and  accessories,  In  soft 
ware,  find  who  handles  languages,  business 
applications,  household  control,  games  galore, 
even  custom  programming  services!  Miscel- 
laneous includes  where  to  find  books,  maga- 
zines, newsletters,  home  study  courses,  data 
banks,  tools,  and  repair  services.  Computer 
stores  and  clubs  are  indexed  geographically. 

The  Spring  78  Directories  will  be  available 
in  early  March;  Only  $5,98  postage  included. 
Send  check  or  money  order  to:  The  Computer 
Data  Directory,  P.O.  Box  598,  Cleveland,  OH 
44107. 

CIRCLE  INQUIRY  NO.  314 

Matrox  Microprocessor 
Display  Interfaces 

This  new  brochure  provides  an  introduction 
to  a broad  line  of  Innovative  microprocessor 
display  interfaces. 

The  Matrox  product  line  is  divided  into  three 
main  categories:  including  video  RAM  type 
alphanumeric  microprocessor  to  TV  CRT  inter- 
faces; graphics  CRT  controllers  with  resolu- 
tions from  256x256  to  512x512;  and  the  alpha 
chip  family  of  single  chip  LED  alphanumeric 
keyboard/display  controllers. 


These  state  of  the  art  OEM  devices  come  as 
complete  off  the  shelf,  ready  to  use  sub-sys- 
tems (single  chips,  modules,  RGBs).  Matrox 
also  offers  many  products  which  are  plug-ln 
compatible  with  industry  standard  buses  in- 
cluding DEC  LSI-11,  Intel  SBC-80,  S1Q0  bus 
and  Pro- log. 

The  brochure  includes  descriptions  and 
tables  summarizing  the  physical  and  electrical 
characteristics  of  each  member  of  the  family. 
Detailed  data  sheets  and  applications  notes 
are  also  available  upon  request.  For  copies  of 
this  brochure  contact  Matrox  Electronic  Sys- 
tems, P.O,  Box  56,  Ahuntslc  Stn,,  Montreal, 
Quebec  H3L  3N5,  (514)  481-6838. 

CIRCLE  INQUIRY  NO.  311 


FRP  Industry  Report 

The  fiber  glass-reinforced  plastics  (FRP)  In- 
dustry will  consume  more  than  one  billion 
pounds  of  glass  fiber  reinforcements  and 
almost  two  billion  pounds  of  polyester  resins 
by  1981.  according  to  a new  Qwens-Corning 
Fiberglas  Corporation  publication. 

The  FRP  industry  report,  Productivity  Up- 
date, attributes  this  projected  80  percent  in- 
crease to  rapidly  expanding  new  markets  re- 
quiring light  weight,  corrosion  resistance  and 
energy  efficiency, 

Using  fiber  glass-reinforced  thermoset  poly- 
ester manufactured  to  tolerances  of  plus  or 
minus  ,0005  inch  per  inch  in  a transfer  molding 
process.  Rost  one  Corporation,  a Lafayette,  In- 
diana, custom  molder,  consolidated  and  up- 
graded the  complex  computer  base  unit  for 
Memorex  Corporation’s  550  Flexible  Disc  File, 
Because  of  material  and  process  economies, 
the  part  can  be  manufactured  at  80  percent  of 
the  cost  of  a comparable  metal  casting. 

For  further  information,  or  a copy  of  Produc- 
tivity Update,  contact  X.C.  Meeks,  Owens- 
Fiberolas  Corporation.  Fiberglas  Tower, 
Toledo,  QH  43659. 

CIRCLE  INQUIRY  NO.  326 
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Your  Home  Computer 

A comprehensive  user's  guide.  Your  Home 
Computer  by  James  White  is  an  introduction 
to  the  world  ot  persona!  microcomputing.  Writ' 
ten  in  clear  and  understandable  language,  this 
book  tells  you  everything  you  want  to  know 
about  home  computing  and  gives  the  com- 
puter novice  a painless  introduction  to  micro- 
computer  technology  and  terminology,  begin- 
ning with  what  computers  are  and  how  they 
work.  This  basic  book  requires  no  prior 
knowledge  or  experience  in  electronics  or 
computing. 


The  book  is  available  for  $6.00  from  local 
computer  stores  and  bookstores.  Published  by 
Dymax,  P.O,  Box  310,  Menlo  Park,  CA  94025. 
(415)323-6117. 

CIRCLE  INQUIRY  NO.  315 

Three  New  Books 

Sfep  by  Step  Introduction  to  8080  Micro- 
processor Systems  by  David  Cohn  and  James 
Melsa  Is  designed  to  show  the  microcomputer 
hobbyist  how  to  put  together  systems  and  ap- 
plications  that  really  exploit  the  capabilities  of 
a microprocessor.  Paperback  book,  price  $7.95. 

Take  a Chance  with  Your  Calculator  by 
Swedish  author  Lennart  Rade  opens  up  the 
worlds  of  probability  and  of  programmable  cal- 
culators even  for  readers  who  have  no  previous 
experience  either  In  probability  theory  or  pro- 
gramming. Paperback  book,  price  $8,95. 

Beginning  BASIC  by  Paul  Chi rl fan  is  an 
introduction  to  BASIC  for  beginners,  written  in 
response  to  the  author  s children's  need  for  a 
really  basic  BASIC,  It  was  designed  for  the  per- 
son who  has  essentially  no  experience  with 
computer  programming.  It  is  both  elementary 
and  complete.  Paperback  book,  $9.95. 


Micro-Label  System 

The  Micro-Label  System  is  a general  purpose 
label  printing  product  for  mailing,  inventory  bin 
and  similar  types  of  labels.  The  label  system  Is 
designed  to  run  on  dual  North  Star  mini- 
floppy™ disk  drives  and  an  80 BO  or  Z80  pro- 
cessor with  20K  bytes  of  memory. 


Four  programs  provide  a complete,  random 
file  maintenance  process  that  Includes  addi- 


For  more  information  contact  dilithium 
Press,  P.Q.  Box  10766,  30  NW  23rd  PL,  Port- 
land. OR  97210,  (503)  243-1158. 

CIRCLE  INQUIRY  NO.  323 

Base  Conversion  Table 

For  the  programmer  who  is  tired  ot  having  to 
convert  from  one  number  system  to  another, 
Compac  presents  the  Base  Conversion  Table, 
This  table  allows  the  programmer  to  instantly 
look  up  the  representation  of  a number  in  a dif 
ferenl  base  The  table  contains  the  numbers  0 
through  255  tabulated  in  five  different  number 
systems;  binary,  octal,  decimal,  hexadecimal, 
and  two's  complement. 

The  Base  Conversion  Table  is  printed  on 
both  sides  of  a high  quality,  heavy  white  stock. 
The  table  comes  pre  punched  with  3 holes,  for 
permanent  placement  in  your  notebook,  readi- 
ly available  for  day-to  day  use. 

For  more  information  contact  Compac,  P.Q. 
Box  18470,  Cleveland,  OH  44118, 

CIRCLE  INQUIRY  NO.  320 

Small  Business  Configurations 

“Distributed  Datasystems  With  DICAM/1  a 
new  brochure  from  Digital  Equipment  Corpora- 
tion, discusses  operation  of  Digital  s Datasys- 
tem  300  series  small  business  computer  sys- 
tems in  distributed  processing  configurations. 
D1CAM  (Datasystem  Interactive  Communica- 
tions Access  Method)  permits  easy  communi- 
cation between  Datasystems  and  non-DEgital 
host  systems. 

The  pamphlet  outlines  advantages  of  using 
DICAM  in  credit  checking,  inventory  control 
and  sales  estimating,  and  describes  file  utili- 
ties, forms  handling  and  other  software  tools. 
To  obtain  a copy,  request  “Distributed  Data- 
systems  With  DICAM"  from  Public  Relations 
Dept.,  Commercial  Products  Group.  Digital 
Equipment  Corp,,  Merrimack,  NH  03054. 
CIRCLE  INQUIRY  NO.  324 

Beckman  Catalog 

A new,  16-page  Short  Form  Catalog,  "Planar 
Gas  Discharge  Displays  and  Accessories," 
consists  of  six  sections  tracing  the  history  ot 
PGD  displays  and  describing  raised  cathode 
PGD  displays,  screened  image  displays,  self- 
contained  display  modules,  custom  configura- 
tions and  subassmeblies,  and  accessories 
such  as  voltage  converter,  decoder/driver,  con- 
nectors and  pin  straighleners. 

Software 

tions,  changes  and  deletions:  sorting  and 
master  file  comparison.  The  print  program 
allows  the  user  to  specify  the  label  width  as 
well  as  the  number  of  labels  across  the  page. 
Two  general  purpose  utility  programs,  a file 
copy  and  a file  read  and  display,  are  provided 
to  aid  in  the  maintenance  and  upkeep  of  any 
North  Star  BASIC  data  file. 

The  standard  Micro-Label  System  software 
is  available  for  $500  from  Tylog  Systems,  lnc„ 
9805  SW  152  Terrace,  Miami,  FL  33157, 

CIRCLE  INQUIRY  NO.  355 

DEBBI™ 

Disk  Extended  BASIC  by  iCOM,  DEBBI,  lan- 
guage system  is  being  marketed  as  part  of  the 
iCOM'  Microperipherals'  product  tine  by 
some  70  iCOM  dealers  across  the  country. 

DEBBi  has  the  easy-to-use  algebraic  struc- 
ture dhd  interactive  nature  of  standard  BASIC, 
but  includes  a number  of  features  that  make  it 
even  more  powerful. 

DEBBI  permits  either  loading  of  a program 
from  a disk  or  writing  of  a program  to  a disk  by 
file  name.  Also,  data  may  be  read  into  a named 
variable  from  a specified  disk  file  or  data  may 


For  a copy  of  the  Short  Form  Catalog  con- 
tact Beckman  Instruments,  Inc,,  Information 
Displays  Operations,  350  N.  Hayden  Rd.,  P.Q. 
Box  3579,  Scottsdale,  AZ  85257. 

CIRCLE  INQUIRY  NO.  317 

Brochure  on  Frako 
Electrolytic  Capacitors 

Tradeline,  Inc.  of  New  York  City  has 
available  a new  six-page  technical  brochure  on 
the  Frako  line  of  aluminum  electrolytic 
capacitors.  Described  in  the  publication  are 
electrolytic  capacitors  in  both  axial  and  radial 
types,  for  general  purpose,  industrial  and  pro- 
fessional applications, 

A copy  of  this  brochure,  in  English,  can  be 
obtained  free,  Contact  Tradeline,  Inc.,  i World 
Trade  Center,  Suite  1829,  New  York,  NY  10048, 
(212)  938-0930. 

CIRCLE  INQUIRY  NO,  322 

Index  for  Computerisfs 

The  January-December  1977  Periodical 
Guide  for  Computerists  indexes  over  2200  ar- 
ticles from  25  hobby  and  professional  elec- 
tronic and  computer  publications.  Articles,  edi- 
torials, book  reviews  and  letters  from  readers 
which  have  relevance  to  the  personal  com- 
puting field  are  indexed  by  subject  under  100 
categories.  An  author  index  is  included  which 
lists  the  subjects  that  each  author  wrote  about. 

The  more  than  60  page  book  is  available 
postpaid  for  $5  00  from  E Berg  Publications, 
1360  SW  1991  h Ct.T  Aloha,  OR  97005,  or  from 
local  computer  stores. 

CIRCLE  INQUIRY  NO.  321 

Display  Protoiype  Sheet 
Aids  Designers 

A 9 x 12-inch,  adhesive-backed  sheet  allows 
designers  to  simulate  full-size  planar  gas 
discharge  displays  for  clock  and  front  panel 
readouts.  Printed  in  neon  orange  on  a black 
background,  PGD  letters,  numbers,  and  sym- 
bols in  several  font  styles  for  16*  and  1-inch 
characters  are  practical  aids  for  mock-ups. 

For  more  information  contact  Beckman  In- 
struments, Inc.,  Technical  Information  Sec- 
tion, information  Displays  Operations,  350  N. 
Hayden  Rd,,  P.O.  Box  3579,  Scottsdale,  AZ 
85257,  (602)  947-8371. 

CIRCLE  iNQUlRV  NO.  318 


be  wri  tten  to  a sped  f ied  disk  fi  le  from  a named 
variable, 

Random  access  to  any  disk  sector  for  read 
and/or  write  may  be  accomplished  with  a user 
routine  using  a relocatable  disk-handler  rou- 
tine supplied  with  FDOS-tli. 

DEBBI  s string  manipulation  functions  allow 
the  processing  of  alphanumeric  strings  up  to 
255  characters  long.  String  length  is  variable 
and  need  not  be  declared  explicitly. 

For  more  information  contact  Neil  McElwee, 
Pertec  Computer  Corp.,  Microsystems  Div,, 
21111  Erwin  St,,  Woodland  Hills,  CA  91367, 
(213)  999-2020. 

CIRCLE  INQUIRY  NO.  351 

EdPro 

Ed-Pro,  lnc.p  formed  to  publish  microcom- 
puter software  and  instructional  materials,  of- 
fers a series  of  programs  for  the  Heathkit  H8 
computer,  Programs  are  recorded  on  tape 
cassettes  ready  for  immediate  use  and  are  sup- 
plied with  complete  program  listings  and  user 
Instructions,  Two  tapes,  selling  for  $20  each 
(with  a 10%  discount  H both  are  purchased)  are 
currently  available.  One  of  them  contains  a col- 
lection of  eleven  game  programs,  while  the 
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other  contains  personal  finance  programs  for 
checkbook  reconciliation,  budgeting,  and 
calculation  of  Interest  for  various  kinds  of 
Joans  and  investments. 

For  further  information  contact  Jim  Clark, 
Ed  Pro,  lnc,r  6580  Buckhursi  Trail,  Atlanta,  GA 
30349, 

CIRCLE  INQUIRY  NO.  353 

Computer  Chess 

A computer  chess  program  for  8080  and  Z80 
based  microcomputers,  this  assembly  lan- 
guage conforms  to  all  rules  and  conventions  of 
tournament  chess  including  castling,  en  pas- 
sant captures,  and  promotion  of  pawns.  The 
entire  program,  including  I/O  routines,  will  run 
in  8K  of  RAM 

The  user  selects  one  of  two  board  sizes  lor 
display,  large  for  24x80  CRTs  or  small  for  TVTs 
and  teletypes.  A level  of  difficulty  between  2 
and  5 is  selected  which  determines  how  well 
the  computer  will  play,  with  a level  of  3 playing 
an  average  game.  The  program  is  self-initializ- 
ing, eliminating  the  need  to  reload  after  each 
game.  Both  the  user's  and  computer's  moves 
are  displayed  in  standard  chess  notation. 

For  users  with  a North  Star  disk  system,  the 
program  is  available  on  disk  and  uses  the  DOS 
I/O  routines.  The  program  is  also  available  on 
paper  tape  with  a 256-byte  block  reserved  for 
the  user's  I/O  routines,  instructions  are  provid- 
ed for  loading  the  program  and  patching  the  I/O 
routines. 

The  standard  starting  addresses  are  2AOOH 
for  disk  and  0000H  for  paper  tape.  Other  start 
ing  addresses  are  available  on  requesl  at  no 
extra  charge.  The  program  Is  available  in  either 
form  for  $35  at  computer  stores  or  from  Soft- 
ware Specialists,  P.Q.  Sox  845,  Norco,  CA 
91760.  (Calif,  residents  add  6%), 

CIRCLE  INQUIRY  NO.  340 

DECAL  Language 

Digital  Equipment  Corporation  has  a new 
release  of  its  DECAL  software  system  for  in- 
structional applications,  DECAL  Version  2 con- 
tains language  extensions  that  permit  creation 
of  simulation  and  gaming  exercises,  and  offers 
increased  flexibility  in  student  response- 
checking and  lesson  branching. 

The  license  fee  for  DECAL  Version  2 with 
futt  support  is  El, 000,  The  system  is  available 
for  current  delivery,  For  additional  information 
contact  Digital  Equipment  Corp,t  Maynard,  MA 
01754,  (617)  493-2857,  McLaren  Harris. 

CIRCLE  INQUIRY  NO.  344 

Cromemco  FORTRAN  IV 

Cromemco's  FORTRAN  IV  is  an  ANSI  stan- 
dard FORTRAN  X3.9-1966  package  which  pro- 
vides new  capabilities  for  users  of  Z-80  based 
microcomputer  systems.  Microcomputer 
users  can  now  lake  advantage  of  the  large 
number  of  applications  already  written  In  FOR 
TRAN 

Cromemco  FORTRAN  IV  is  unique  in  that  it 
provides  a microprocessor  FORTRAN  develop- 
ment package  that  generates  relocatable  ob 
ject  modules  and  that  is  compatible  with  Cro- 
memco's  relocatable  assembler  format.  Thus 
only  the  subroutines  and  system  routines  re- 
quired to  run  Cromemco  FORTRAN  IV  pro- 
grams are  loaded  before  execution.  Subrou- 
tines can  be  placed  in  a system  library  so  that 
the  user  can  develop  a common  sei  of  subrou- 
tines that  are  used  in  his  programs.  Also,  if  the 
user  changes  only  one  module  of  a program, 
only  that  module  needs  to  be  re-compiled. 

Cromemco  FORTRAN  operates  as  part  of 
CDOS,  the  Cromemco  disk  operating  system, 
and  is  available  on  either  5"  or  811  floppy  disk. 
For  Cromemco  system  customers.  FORTRAN 
IV  is  available  for  only  $95, 

For  additional  information  contact  Cromem- 
co, !nc„  2400  Charleston  Rd.,  Mountain  View, 
CA  94043,  (415)  964-7400, 

CIRCLE  INQUIRY  NO.  346 


New  Dala  Management  System 

INFORM  Is  an  all  purpose  data  management 
system  l hat  features  flexibility  and  easy  opera- 
tion, while  significantly  reducing  user  pro- 
gramming costs. 

The  program  is  offered  exclusively  by  United 
Computing  Systems.  INFORM  is  available 
either  in-house,  on  the  DEC  PDF  11-70 
minicomputer;  or  In  the  time-sharing  mode, 
through  United  Computing  s 140  city  UNINET 
communications  network. 

Designed  to  perform  the  entire  range  of  data 
processing  functions,  INFORM  may  be  oper- 
ated by  expert  or  novice  with  equal  ease,  A 
series  of  simple  commands,  in  basic  English, 
permit  data  entry,  vehflcatiorv  retrieval,  mani- 
pulation, sorting  and  reporting,  allowing  non- 
programmers  to  make  use  of  the  system  with 
minimal  instruction. 

Typical  INFORM  applications  have  included 
general  ledger  audit  systems;  mass  production 
reporting,  analysis  and  scheduling  systems; 
and  budget  planning  and  tracking  systems. 

For  additional  information  on  INFORM  con- 
tact Jack  Kelly,  product  manager,  United  Com- 
puting Systems,  2525  Washington,  Kansas  Ci- 
ty, MO  641 0B. 

CIRCLE  INQUIRY  NO.  330 


Powerful  Name  and  Address  Select 
and  Letter  Writing  Software 

Written  in  North  Star  BASIC,  this  set  of  com- 
mercial grade  soflware  Is  in  production  use  for 
direct  mail  to  selective  customers  applications. 
It  is  an  excellent  way  to  keep  track  of 
customers,  prospects  or  vendors. 

Each  master  record  contains  a special  code 
that  can  be  used  to  describe  any  characteris- 
tic. The  software  allows  selection  based  on 
code,  sorting,  merging  with  selective  letters 
for  printing,  4-up  label  printing  or  combination 
of  the  above.  Current  users  Include  insurance 
agents,  a purchasing  department  of  a large  cor- 
poration, a heavy  equipment  broker,  and  a 
home  builder. 

For  more  information  contact  The  General 
Computer  Co.,  420  Main  SI,,  Brighton,  Ml 
48116. 

CIRCLE  INQUIRY  NO  357 

PDP8  X8  Cross  Assembler  Series 

Sierra  Digital  Systems  has  added  four  new 
microprocessor  cross-assemblers  to  its  X8 
cross-assembler  series  for  the  DEC  PDP8  mini- 
computer. The  X8  series  cross-assemblers 
now  cover  the  ZB 0,  1802,  SC/MP  and  8048 
microprocessors  in  addition  to  the  previous 
6502,  6800,  8080,  FB  and  2650  versions. 

All  X8  series  cross-assemblers  are  immedi- 
ately available.  Each  cross-assembler  Is  priced 
at  $400  and  distributed  in  PDFS  binary  format 
on  paper  tape,  Dectape,  or  Dec  floppy  diskette. 
Source  tiles  are  also  available  for  an  additional 
$250,  For  more  information  contact  Sierra  Digi- 
tal Systems,  13905  Rancheros  Dr.,  Reno,  NV 
8951 1,  (702)  329-9548, 

CIRCLE  INQUIRY  NO  349 

Timesharing  Tiny  BASIC 

Timesharing  Tiny  BASIC  (TTB)  is  a version  of 
Tiny  BASIC  enhanced  for  real-time  processing 
and  written  for  use  with  the  Better  Bug  Trap 
board  in  an  S-100  system,  TTB  will  support 
many  terminal  users  limited  in  number  only  by 
the  size  of  available  memory,  in  addition,  any 
number  of  background  programs  may  be  active 
independent  of  any  terminal.  Thus,  a number  of 
different  real-time  tasks  may  be  written  inde- 
pendently and  run  simultaneously  without  in- 
teraction. Memory  and  I/O  ports  are  manipu- 
lated as  arrays.  Any  variable  may  be  used  as 
16-bit  array,  Fast  and  easy  real  time  program 
ming  is  thus  possible  in  a high  level  language. 

TTB  on  paper  tape  with  relocating  loader  is 
$25  with  the  purchase  of  a Better  Bug  Trap,  For 


more  information  contact  Micronics,  Inc  , P Q. 
Box  3514.  Greenville,  NC  27834, 

CIRCLE  INQUIRY  NO,  354 

EMPL/8080  Interpreter 

EM  PL  is  a popular,  easy-To-learn  micro  ver- 
sion of  A PL  for  the  Intel  6080.  It  resides  in  the 
first  5,632  bytes  of  memory,  EM  PL  has  numeric 
and  character  vectors,  userdeflned  niladlc, 
monadic  and  dyadic  functions.  22  primitive 
functions,  9 system  commands,  and  many 
other  special  operators  and  characters. 

EM  PL  is  $10  on  Tarbeil  cassette;  $20  on 
paper  tape.  North  Star  Disk,  CUTS  cassette,  or 
M1TS  cassette,  Ask  about  EMPL  on  other  media. 

Order  from  Erik  T.  Mueller,  Britton  House, 
Roosevelt,  NJ  08555,  (609)  448-2605. 

CIRCLE  INQUIRY  NO.  352 

WHIZ™ 

WHIZ  is  a software  program  for  recording 
and  loading  MC68O0  based  programs  on  the 
SWT  PC  MSS  computer  with  MlKBUG  and  the 
SWTPC  AC-30  cassette  interface,  WHIZ 
operates  at  nine  times  the  standard  MlKBUG 
format  300  baud  speed  and  three  times  that  of 
the  binary  format.  This  higher  speed  capability 
is  provided  without  any  modifications  to  the 
standard  computer  or  AG-30;  just  load  and  go. 
Load  a IK  program  in  14  seconds,  4K  in  48 
seconds,  and  8K  BASIC  in  85  seconds. 

WHIZ  includes  an  Interactive  front-end 
which  allows  the  specification  of  a header  and 
program  start  address  to  be  placed  on  tape  for 
read -back  later. 

For  $15.95,  WHIZ  is  supplied  on  Kansas  City 
standard  cassette  in  MlKBUG  format  and  in- 
cludes a built-in  relocator  to  place  your  own 
copy  of  WHIZ  In  RAM  memory  wherever  you 
wish  WHIZ  is  optionally  available  in  2708 
EPROM.  For  further  information  contacl  Shift- 
ing Sands  Microcomputer  Products  Corp.,  P.Q, 
Box  441,  Fairborn,  OH  45324, 

CIRCLE  INQUIRY  NO.  356 

OS'WPI 

The  GS-WP1  Is  a full  text  editor  which  oper- 
ates at  both  the  character  and  line  levels.  It  has 
its  own  internal  GET  and  PUT  file  commands 
which  transfer  individual  files  from  memory  to 
disk  by  typing  the  appropriate  command.  A 
total  of  209,000  characters  can  be  stored  on  a 
diskette.  The  QS-WP1  has  a full  set  of  printer 
control  commands  which  can  be  used  with  vir- 
tually any  impact  or  matrix  computer  printer  or 
word  processing  printer.  The  formatted  output 
mode  allows  the  user  to  perform  left  and  right 
justification  of  text  without  line  numbers  at  a 
designated  width  of  from  20  to  70  characters. 

The  complete  Word  Processor  package,  two 
diskettes  and  a manual  is  available  for  only  $79 
for  use  on  any  disk-based  Ohio  Scientific  com- 
puter system.  For  additional  Information  con- 
tact Rob  Spademan.  Ohio  Scientific,  Hiram, 
OH  44234,  (216)  569-7905. 

CIRCLE  INQUIRY  NO,  342 

Version  3.0  of  Super  BASIC 

Version  3.0  of  Super  BASIC,  a 12K  BASIC  in- 
terpreter, up-grades  and  supersedes  Version 
2.1  with  numerous  speed  and  error  handling 
features. 

Version  3.0  Of  Super  BASIC  provides  pro- 
grammable error  handling  that  allows  the  user 
to  specify  special  error  handling  routines  pro- 
cessing any  error  occurring  in  the  basic  pro- 
gram without  aborting  the  program. 

Version  3.Q  is  relocatable  and  uses  the 
monitor's  operating  system  for  its  I/O  handl- 
ing. It  comes  with  the  user  s manual  and  oc- 
cupies 12K  of  core.  Although  primarily  de- 
signed to  run  on  TDl's  Z80™  microcomputer 
system,  it  is  adaptable  to  other  Z8Q™  based 
systems.  Super  BASIC  Version  3.0  is  on  a disk- 
ette and  is  a part  of  TDL's  Software  Package  A 
which  consists  of  Version  3.0,  The  Macro 
Assembler  2.2.  Z-TEL  Text  Editing  Language 
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and  the  Text  Output  Processor  This  entire 
package  is  available  for  $249. 

For  further  information  contact  Barbara 
Greenbaun,  Dir.  of  Public  Relations,  Technical 
Design  Labs,  Research  Park,  Bldg.  H,  1 101 
State  Rd.3  Princeton,  NJ  08540,  {609)921-0321 
CIRCLE  INQUIRY  NO.  338 

A Family  of  Multf -Tasking 
Operating  Systems 

industrial  Programming's  real  time,  multi 
tasking  operating  system  is  available  for  the 
SOSO  (MTOS-80),  6000  (MTOS-68),  and  PDP-11 
(MTQS-1 1).  Each  of  the  MTOS  systems  re- 
quires  about  3,000  bytes  of  storage. 

MTOS  performs  the  following  general  ser- 
vices: Activation  of  the  highest  priority  ready 
task;  automatic  activation  of  a user  task  upon 
startup  (power  on);  automatic  activation  of  an 
alternate  user  task  upon  receipt  of  an  external 
"re-ini tialize1''  signal. 

The  following  services  are  provided  in 
response  to  specific  requests  from  a task: 
Start  another  task  it  that  task  is  dormant;  start 
another  task  and  queue  the  request  if  that  task 
is  busy;  pause  for  a given  time  interval;  cancel 
pause  of  another  task;  wait  until  internal  coor- 
dination flags  are  set;  set,  reset,  or  test  coor- 
dination flag;  enter  shared  subprogram;  read  or 
write  console  message;  read  or  write  external 
discrete  signal;  terminate  task  with  or  without 
automatic  restart  after  given  time  interval. 

Detailed  User  s Guide  available  for  $10  each. 
Price  for  MTOS-80,  MTOS-68  and  MTOS- 11  in 
source  language  form  is  $1,750  each.  For  fur- 
ther information  contact  Industrial  Programm- 
ing, Inc.,  9 Northern  Blvd,,  Green  vale,  NY 
11548,  (516)  621-8170. 

CIRCLE  INQUIRY  NO,  335 

CICS-Type  Operating  System 

A new  comprehensive  CIGS-type  multi-task- 
ing, multi-user  operating  system  is  now  in  use 
on  the  1BM/SER1ES/1  minicomputer  SPUTNIC 
is  a mini-based  CICStype  processor  with  cap- 


abilities similar  to  IMB's  GIGS  teleprocessing 
monitor. 

SPUTNIC  functions  as  a disk  resident  oper- 
ating system;  is  totally  macro  driven  and  pro- 
vides application  programmers  with  the  facili- 
ty to  develop  sophisticated  real-time  systems 
In  a device  Independent  environment. 

SPUTNIC  is  available  with  both  lease  and 
purchase  arrangements.  For  further  informa- 
tion contact  Jones  Health  Systems  Manage- 
ment, Inc.,  745  Fifth  Ave.,  New  York,  NY  10022. 

CIRCLE  INQUIRY  NO,  334 

SMAL/80 

SMAU80  ‘is  a compiled,  structured,  macro- 
assembly  language  for  8080  and  8085  micro- 
processors thkt  requires  only  7K  of  memory. 

The  SMAL'SQ  package  includes  a 2K  macro 
preprocessor  written  in  SMAL/80  that  greatly 
extends  the  usefulness  of  the  language  The 
macro  preprocessor  permits  conditional  ex- 
pansion of  statements,  unlimited  nesting  of 
macros,  and  has  a natural  notation  that  is  con- 
ducive to  efficient,  error-free  programming. 

SMAL/80  is  being  offered  initially  on  CP/M 
and  Isis  I disks.  Price,  including  documenta- 
tion is  $75.00.  For  details  write  GHROMOD 
Associates,  P.O.  Box  3169,  Grand  Central  Sta- 
tion, New  York,  NY  10017. 

CIRCLE  INQUIRY  NO,  339 

NUTRIVALUE™ 

Gonsultus  is  marketing  nutritional  analysis 
software  for  personal  comptuers.  The  NUTRI- 
VALUE programs  enable  users  to  analyze 
recipes,  meal  plans,  and  daily  or  weekly  menus 
on  their  home  computers.  The  analysis  is  com- 
puted from  the  list  of  ingredients  and  is  printed 
(or  displayed)  in  tabular  form. 

The  NUTRIVALUE  software  is  available 
under  license  from  Consultus,  NUTRIVALUE  1 
is  furnished  in  listing  form  ($10,00)  or  on  8-level 
ASCII  paper  tape,  plus  listing  ($13,00).  NUTRI- 
VALUE II  with  the  100-item  data  base  comes  as 
listings  ($30.00)  or  on  paper  tape  or  cassettes 


($35.00).  With  the  200-item  data  base,  the 
NUTRIVALUE  II  prices  are  $4000  and  $45.00 
respectively.  For  those  who  order 
NUTRIVALUE  II  with  the  100-item  data  base 
and  later  wish  to  upgrade,  the  second  hundred 
items  are  available  as  an  expansion  data  base 
for  $15.00  in  listing  form  and  $20,00  on  paper 
tape  or  cassettes. 

For  further  information  contact  Louise  L. 
Silver,  Consultus,  P.O.  Box  86,  Arlington,  MA 
02174. 

CIRCLE  INQUIRY  NO,  347 

The  6502  Program  Exchange 

The  6502  Program  Exchange  has  released  a 
number  of  software  packages  for  6502  sys- 
tems. These  include  an  extended  version  of  the 
high-level  language  FOCAL,  a 4K  resident 
assembler,  and  an  efficient  Mini-Editor. 

The  FOCAL  is  called  FCL65E  (6,5K)  and  of- 
fers 8 to  9 digit  accuracy,  8-level  priority  inter- 
rupt handling,  string  variable  and  functions. 

A Mini-Manual  ($6)  and  a paper  tape  or  hex 
dump  ($17)  will  get  you  started  on  TIM  or  KIM 
systems,  A User’s  Manual,  104  pages  of 
FCL65E  examples  and  further  documentation 
is  available  for  $12. 

For  more  information  and  a list  of  other 
available  software  send  $1.00  to  The  6502  Pro- 
gram Exchange,  2920  Moana,  Reno,  NV  89509. 

CIRCLE  INQUIRY  NO-  341 

CP/NI  on  North  Star  Disk 

Now  North  star  Disk  users  can  also  join  the 
software  bus.  Without  any  hardware  changes, 
CP/M  can  be  run  with  all  the  features  available 
to  the  users  of  the  system  on  standard  floppy 
disks.  Microsoft  FORTRAN  -SO  and  Disk  Ex- 
tended BASIC  can  also  be  supplied  on  5 Vi 11 
diskette  to  run  on  HHCP/M  on  North  Star  Disk.” 
All  the  software  is  fully  S08Q/Z8G  compatible. 
Retail  prices:  CP/M  on  North  Star  Disk,  $112; 
FORTRAN-80,  $400;  Disk  Extended  BASIC, 
$300. 

For  more  information  or  to  order  contact 
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Lifeboat  Associates.  36  W.  84th  St.,  New  York, 
NY  10024 

CIRCLE  INQUIRY  NO.  328 

Computerized  Printing  System 

AFCAD,  the  advanced  computerized  docu- 
mentation  composition  and  printing  system, 
enables  typists  and  secretaries  to  use  their 
company's  computer  to  prepare  tetters,  sales 
reports,  engineering  manuals,  new  business 
proposals,  and  many  other  documents. 

The  system  Is  a major  development  in  com- 
puter applications,  providing  a low  cost 
method  for  document  preparation  while  sub* 
stantielly  increasing  personnel  productivity. 
This  AFCAD  system  Is  similar  to  current 
methods  of  layout  and  printing  used  by  all  up 
to-date  newspapers,  AFCAD  is  available  on  a 
long  lerm  lease  to  alt  companies  concerned 
with  cost  reduction  and  improving  the  quality 
and  accuracy  of  their  publication  paper  work. 

For  further  information  contact  Kirby  Com- 
puter Systems,  |nc„  1944  Washington  Valley 
Rd.,  Martinsville,  NJ  08836.  (201  > 469-6000, 
Conrad  Schilling. 

CIRCLE  INQUIRY  NO.  333 

FOOS  111 

The  Floppy  Disk  Operating  System,  FDOS- 
ill,  is  a new  flexible,  powerful  system  for 
microcomputers. 

The  new  system  has  a repeatable  assem- 
bler for  2-80  and  8080  code  to  provide  maxi- 
mum flexibility  and  power.  Also,  all  console 
communications  are  In  decimal  or  hex  for  ease 
of  program  development,  "BATCH"  command 
allows  automatic  chain  operations,  and  the 
system  includes  an  optional  operator  prompt 
feature  for  variable  input  requirements. 

The  new  system  is  fully  compatible  with  pro- 
grams written  under  iCOM's  FDOS-ll  and 
allows  immediate  use  of  any  existing  iCOM- 
compatible  programs,  it  also  has  relocatable 
driver  modules  which  allow  easy  access  lo 
files  for  maximum  data  handling  flexibility.  A 
string-oriented  text  editor  makes  file  or  pro- 
gram modification  fast  and  easy. 

For  more  information  contact  Neil  A. 
McElwee,  Pertec  Computer  Gorp.,  Microsys- 
tems Div,,  21111  Erwin  $L,  Woodland  Hills.  CA 
91367,  (213)  999  2020. 

CIRCLE  INQUIRY  NO  332 

lnventory-1 

lnventory-1  is  an  interactive  Inventory  con- 
trol system  for  S-100  bus  microcomputers.  The 
system  is  designed  to  run  on  Shugard  Mini- 
floppy™ drives,  and  provides  three  second  ac- 
cess to  any  item  in  the  Inventory  file.  Unique 
HELP11  and  “EXPLAIN"  commands  permit 
even  first  time  users  to  quickly  build  and  main- 
tain a detailed  inventory  system. 

An  integral  part  ot  lnventory-1  is  a set  of 
“skeleton1'  programs  which  can  be  used  to  im- 
plement special  user  defined  commands.  Us- 
ing a 'skeleton " program,  il  is  possible  to  pro- 
duce the  software  necessary  to  generate  a spe- 
cial report  in  less  than  five  minutes.  Price  is 
$99.95;  delivery  Is  48  hours  ARG, 

Two  additional  software  packages,  Inven- 
tory-2 and  Inventory-3  have  file  structures  com- 
patible with  lnvenlory-1,  lnvanlory-3  features 
multi-level  bill  of  material  explosions. 

For  further  information  contact  The  Soft- 
ware Works,  Inc.,  P.O.  Box  4386,  Mountain 
View,  CA  94040. 

CIRCLE  INQUIRY  NO.  331 

Data  Base  Management  System 
Called  “Manage” 

Business  managers  can  easily  assemble  in- 
formation for  decisions  and  generate  complex 
reports  from  more  than  60  data  files  with 
Manage,  a data  base  management  system 
available  on  Infonet,  Computer  Sciences  Cor- 
poration's remote  data  processing  service. 

Manage  is  Infonet's  most  powerful  offering 
to  date  in  data  base  management.  It  enables  a 


company  to  create  sophisticated  information 
systems  that  draw  upon  multiple  sources  to 
fulfill  information  needs  at  all  levels  of  the 
organization. 

Infonet  customers  may  purchase  disk 
storage  In  blocks  of  2.000  pages  each.  Such 
block  purchases  can  result  fn  reductions  of 
more  than  60%  from  storage  costs  based  on 
standard  page-per-day  pricing. 

For  more  information  contact  Computer 
Sciences  Corp„  650  N.  Sepulveda  Blvd.,  El 
Segundo,  CA  90245,  (213)  678-0311,  Jim 
Furlong, 

CIRCLE  INQUIRY  NO,  340 

MCS  6502  Resident  Assembler/ 
Text  Editor 

The  ASSISTED  resides  in  less  than  4K  of 
RAM  or  ROM  type  memory  (0200-1200, 
0400-1400,  1000-2000,  2000-3000,  please 
specify  version  desired).  Syntax  very  similar  to 
MOS  technology.  Produces  relocatable  object 
code  on  tape  (with  checksum)  and  can  store 
directly  executable  code  in  memory  during 
assembly.  Using  the  relocating  loader  pro- 
gram, one  can  reload  relocatable  object  code 
at  practically  any  location. 

This  software  supports  up  to  2 tape  decks, 
CRT  and  keyboard,  and  an  optional  printer. 
HEX  listing  ot  ASS  M /TED  and  relocating 
loader,  and  operators  manual,  $25,  Contact 
C,W.  Moser,  3239  Linda  Dr  r Winston-Salem, 
NC  27108. 

CIRCLE  INQUIRY  NO,  329 

CP/M™  Macro  Assembler  (MAC) 

A macro  assembler,  called  “MAC,"  operates 
with  the  Digital  Research  standard  CP/M 
Diskette  Operating  System  and  implements 
the  redefined  Intel  standard  macro  facility, 
while  retaining  upward  compatibility  from 
previous  standard  assemblers. 

Documentation  includes  the  MAG  Macro 
Assembler  Language  Manual  and  Applications 
Guide,1'  which  is  a complete  text  on  the  use  of 
macro  facilities  for  microcomputer  software 
design.  Applicable  to  both  the  Digital  Research 
and  Intel  macro  assemblers,  this  manual  con- 
tains several  complete  examples  of  microcom- 
puter applications,  including  traffic  light  and 
machine  tool  control,  machine  instruction 
emulation,  program  control  structures,  and 
operating  systems  interfacing  for  data  file 
management  (1 70  pages). 

The  diskette  containing  the  macro  assem- 
bler (machine  code  only)  Is  available  with  the 
documentation  for  immediate  delivery  at  the 
price  of  $70  (diskette  order  must  be  accom- 
panies by  the  purchaser's  GP/M  serial  number). 
The  documentation  is  available  separately  for 
$15  (no  serial  number  required),  with  the  option 
of  later  diskette  purchase  at  $60,  For  more  in- 
formation contact  Digital  Research.  P.O.  Box 
579,  Pacific  Grove,  CA  93950,  {408)  373-3403. 

CIRCLE  INQUIRY  NO  337 

North  Star  Software 

MAILLIST  is  a general  purpose  mailing  label 
program.  If  is  capable  of  producing  formatted 
lists  for  Iractor-fed  or  Xerox  type  labels. 
Maillist  will  also  sort  lists  for  any  field,  name, 
address,  city,  stale  or  zip. 

Maillist  has  a search  mode  that  will  search 
any  chosen  field  for  a string  and  then  display 
It  The  use  of  search  will  expedite  assembly  of 
specialized  mailings  todlfferenl  areas. 

Price  is  $39,95  on  diskette  with  manual. 
Delivery  is  stock  to  14  days, 

DOS  IN-OUT  DRIVER  is  designed  to  set  up 
mapped  memory  video  boards  in  conjunction 
with  a hard  copy  device.  The  user  can  switch 
output  under  software  control.  Any  file  direc 
lory  can  be  listed  while  In  BASIC  without  jump- 
ing to  DOS.  Spacebar  will  stop  output  for  line- 
by-line  listings.  Nulls  are  inserted  in  the  DOS, 
No  need  lo  continually  set  BASIC.  Designed 
for  use  with  3P  + S and  any  TV  board. 

Price  is  $12,95  on  diskette  with  manual 
Delivery  is  stock  to  14  days. 

REGISTER  is  a cash  register  and  inventory 


control  program.  The  software  will  control  a 
pont  of  sale  terminal  and  printer.  Il  will  search 
Inventory  for  an  item,  price  and  ticket  It.  Regis- 
ter has  provisions  for  m in-max,  automatic  re- 
corder, and  critical  list. 

Price  is  $299.95  on  diskette  with  manual. 
Delivery  is  30  days. 

Ait  prices  are  FOB  Santa  Barbara,  CA,  Terms 
are  COD  + $1,00  shipping.  California  resi- 
dents add  6%  sales  tax.  For  information  con- 
tact Alpha  Data  Systems,  P.O.  Box  267,  Sanla 
Barbara,  CA  93102, 

CIRCLE  INQUIRY  NO,  350 

Turnkey  Minicomputer 
Client  Writeup  System 

Version  SB  ot  GIS-ABLE  is  a turnkey 
minicomputer  financial  control  system  for  ac- 
countants and  corporate  financial  officers. 

The  present  version  of  ABLE  features  a com- 
plete hardware  and  software  general  ledger 
package  designed  for  use  on  PDP-11  series 
minicomputers.  The  system  is  expandable  to 
B4  CRT  terminals.  ABLE  Version  58  operates  In 
single  job  or  timesharing  modes, 

ABLE  is  an  interactive  system  capable  of 
generating  a full  range  of  reports,  journals  and 
ledgers.  Program  flexibility  permits  complete- 
ly Individualized  reports  derived  from  any  chart 
of  accounts.  Based  on  user  needs,  reports  can 
be  generated  in  dollars  as  well  as  non-mone- 
tary  readouts  such  as  gallons  of  gasoline,  or 
product  units,  or  telephone  calls.  Payroll 
recording  and  analysis  also  can  be  performed 
separately,  or  an  an  Integral  part  of  ledger 
posting. 

For  more  information  on  ABLE,  contact 
General  Information  Systems,  Inc.,  2024  N. 
Broadway,  Santa  Ana,  CA  92706.  (714) 
834-0230, 

CIRCLE  INQUIRY  NO.  336 

IAS  Operating  System  for  PDP-lls 

Digital  Equipment  Corporation  has  an  en- 
hanced version  of  its  Interactive  Application 
System  (IAS)  operating  software  for  large 
PDP-11  systems.  IAS  Version  2 Is  designed  to 
support  up  to  32  interactive  users,  as  well  as 
additional  peripheral  equipment  and  software 
options, 

IAS  Version  2 is  currently  available  for  distri- 
bution to  present  users  of  PDP-11/45, 
PDP-11/60  and  PDP-11/70  systems,  or  for 
delivery  with  new  systems.  The  single-system 
license  fee  with  full  support  is  $17,160,  For 
more  information  contact  Digital  Equipmeni 
Corpn  Maynard,  MA  01754,  (617)  493-2857, 
McLaren  Harris. 

CIRCLE  INQUIRY  NO,  343 

16K  Extended  BASIC 

This  powerful  BASIC  was  designed  to  maxi- 
mize computational  precision,  programming 
power,  and  speed  of  execution  by  fully  utilizing 
the  extensive  150  Instruction  sei  of  the  Z-80 
microprocessor.  Major  features  include  the 
capability  of  performing  both  14-digit  arithme- 
tic, using  BCD  arithmetic  instructions,  and  in- 
teger, 16-bit  arlfhmelic;  extended  string  handl- 
ing capabilities;  advanced  floppy  disk  Input/ 
output  capabilities:  multi-statement  lines;  one, 
two  and  three  dimensional  arrays;  26  user-de- 
finable functions;  advanced  formatting  cap- 
abilities  with  PRINT  USING,  TAB,  SPACE  and 
SYS  functions;  and  direct  machine  language 
interaction  with  IN,  OUT,  PEEK,  POKE  and  USR 
commands, 

Cromemco  16K  BASIC  operates  as  part  of 
CDOS,  the  Cromemco  disk  operating  system. 
Both  programs  and  data  may  be  stored  and  re- 
trieved, using  either  sequential  or  random  ac- 
cess files,  from  easy  fo  use  5"  or  8"  floppy 
disks,  For  Cromemco  system  customers,  16K 
BASIC  is  available  on  disk  at  a cost  of  $95. 16K 
BASIC  is  also  available  on  paper  tape  for  $75  or 
In  PROM  for  S800. 

For  additional  information  contact  Cromem- 
co, Inc,,  24O0  Charleston  Rd.,  Mountain  View. 
CA  94043,  (415)  964-74Q0. 
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THE  DEVIL’S  DUNGEON 

By  Dr.  C.  William  Engel 
Engel  Enterprises,  1978. 15  pages 

Review  by  Coi.  E.  Wingfield  Varner 


The  Devil's  Dungeon  is  a small 
book  of  15  pages  that  contains  a 
single  game  program  which  the 
author  categorizes  as  an  adult  fan- 
tasy  in  BASIC,  Fantasy  it  is,  but 
whether  it  is  adult  or  not  is  depen- 
dent upon  one’s  definition  of  '‘adult/1 

The  program  appears  to  be  just  a 
massaged  and  expanded  version  of 
the  many  uninspiring  cave  and  wum- 
pus  games  that  have  been  around 
for  years.  Instead  of  a wumpus  we 
have  monsters  and  demons  and  the 
ability  to  use  a magic  wand  to  sink 
to  a lower  level  and  another  com- 
puter generated  cave  system.  As  far 
as  1 was  able  to  determine  by 
reading  the  instructions,  one  can 
never  win  this  game.  One  can  only 
flee  with  monsters  and  demons  in 
pursuit  ever  lower  into  the  bowels  of 
the  earth. 

The  printout  for  the  game  was 
found  to  be  lacking  in  imagination  or 
even  humor  and  the  game  itself  to 
be  a completely  unchallenging  bore. 

This  program  is  just  another  ex- 
ample of  how  one  can  combine  the 
crowning  achievements  of  evolution 
and  modern  technology;  the  human 
brain  and  the  electronic  computer, 
and  produce  gibberish. 

t could  not  in  good  conscience 
recommend  this  little  book  to  any- 
one other  than  a dedicated  and  un- 
discerning game  freak.D 


PASCAL  USER  MANUAL 
AND  REPORT, 

SECOND  EDITION 

By  Kathleen  Jensen  and  Niklaus 
Wirth.  Springer- Verlag,  1974 
167  pages,  $5.90,  Paper 

Review  by  Judy  Scotney  Robertson 
and  Larry  Robertson 


The  PASCAL  User  Manual  and 
Report  is  the  definition  of  standard 
PASCAL  The  popularity  of  PASCAL 
as  a programming  language  is  grow- 
ing so  rapidly  that  everybody  who 
thinks  he  can  get  away  with  it,  is 
writing  about  PASCAL.  This  book  is 
the  definitive  manual  on  the  subject. 
The  authors  define  PASCAL  as  a lam 


guage  to  be  used  for  teaching  good 
programming  styles,  for  example 
structured  programming,  which  is 
extremely  difficult  to  do  in  BASIC. 
They  accurately  state  that  this 
ALGOL-like  language  goes  beyond 
ALGOL  by  defining  standard  I/O, 
although  this  may  not  be  totally  ade- 
quate for  future-applications. 

With  PASCAL’S  growing  populari- 
ty, there  are  many  PASCAL  com- 
pilers available  — they  currently  ex- 
ist for  an  extremely  large  number  of 
CPUs.  Most  of  these  compilers  are, 
in  fact,  written  in  PASCAL.  PASCAL 
is  a sufficiently  powerful  language 
that  versions  have  been  used  in 
writing  entire  operating  systems. 
The  language  is  currently  far  more 
standard  than  BASIC,  but  many  ex- 
tensions have  been  proposed,  and  it 
is  at  present  uncertain  how  stan- 
dardized PASCAL  will  remain. 

The  manual  is  divided  into  two 
parts:  the  User’s  Manual,  which  in- 
cludes a tutorial  approach  to  how 
PASCAL  is  constructed  and  how  to 
use  it;  and  the  Report,  the  formal 
definition  of  standard  PASCAL.  The 
Report  is  probably  useful  only  to  the 
compiler  writer  or  standards  person. 

The  manual  itself  is  not  for  the  be- 
ginning programmer.  However,  begin- 
ning books  do  not  necessarily  contain 
the  entire  language,  as  does  this  one. 
Written  at  a fairly  high  level,  the  PAS- 
CAL  User  Manual  and  Report  is  not 
the  easiest  reading.  However,  it  is  a 
vital  reference  for  PASCAL  users.  □ 


SEMICONDUCTOR 
CIRCUIT  ELEMENTS 

By  T-D,  Towers  and  S.  Libes 
1 977,  Hayden  Book  Company 
309  pages,  $6.45,  Paper 

Review  by  Judy  Scofney  Robertson 
and  Larry  Robertson 


Semiconductor  Circuit  Elements , 
originaly  written  in  1975  in  England, 
is  a good  introductory  reference  for 
semiconductor  devices.  The  book 
has  been  updated,  in  America,  and 
is  the  perfect  guide  book  for  the  per- 
son familiar  with  circuitry.  However, 
the  book  is  not  totally  up  to  date 
with  semiconductor  technology. 

The  book  covers  MOS  \C's,  bipolar 
IC’s,  thick-film  IQ’s,  unijunction 
transistors,  field-effect  transistors, 
bipolar  transistors,  zener  diodes, 
rectifiers,  and  LED's.  A typical 
chapter  is  organized  to  discuss  the 


fundamentals  of  the  device,  includ- 
ing structure  and  operations,  sym- 
bols, device  characteristics,  meth- 
ods of  fabrication,  packaging  and 
numbering,  sample  applications, 
review  questions,  and  recommended 
further  reading.  Of  particular  inter- 
est 1$  the  historical  data,  notably 
where  the  terminology  for  digital  cir- 
cuits comes  from. 

A fairly  detailed  overview,  Semh 
conductor  Circuit  Elements  does 
not  go  into  deep  discussion  of  cir- 
cuit characteristics.  However,  if  you 
know  a little  about  circuitry,  you  will 
find  this  book  gives  a good  descrip- 
tion of  what  is  available  and  ex- 
amples of  what  can  be  done. 

Written  on  a level  that  the  non- 
engineer can  easily  follow,  Semicon- 
ductor Circuit  Elements  is  a valuable 
reference  source.  □ 
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w/nmsit  zbSsuniAi 

By  A.  A.  Perez,  Software  Editor 


APPLICATIONS  DESIGN  — A Systematic  Approach 
to  Software  Implementation 

Install  a light  switch  backwards,  and  the  light  won’t 
light.  A little  bit  of  preplanning  must  take  place  to  en- 
sure that  the  correct  actions  are  being  followed.  The 
design  of  software  is  the  same.  A little  planning  goes  a 
long  way  in  ensuring  the  reliability  and  usefulness  of 
the  final  program.  For  example,  in  the  decoding  and 
checkout  phase  of  an  application,  the  amount  of  effort 
required  to  correct  a design  error  is  greater  than  if  the 
error  were  detected  at  design  time. 

For  commercially  designed  software,  a systematic 
and  orderly  approach  to  the  application  implementation 
process  is  taken.  This  entails  the  coordination  of  both 
the  hardware  and  software  designers  to  ensure  continu- 
ity in  the  effort. 

When  a system,  both  hardware  and  software,  is  being 
designed  from  the  ground  up,  both  the  lead  hardware 
and  software  designers  work  together.  The  purpose  of 
this  arrangement  is  to  enhance  the  coordination  of  the 
selection  of  the  hardware  components  and  the  software 
features.  This  particular  method  prevents  “finger  point- 
ing,” between  the  designers,  when  undesirable  features 
are  identified  after  the  design  phase. 

However,  for  the  typical  consumer  computer  owner, 
the  hardware  is  already  designed  and  exhibits  the 
features  created  by  the  original  designers.  Therefore, 
the  inherent  characteristics  of  the  basic  system  must  be 
understood  before  an  application  is  implemented.  The 
basic  computer  hardware  and  support  software  are  fixed. 
The  owner  has  the  basic  system,  but  rarely  the  expertise 
required  to  modify  it.  For  the  owner  that  wishes  to 
modify  the  system,  he  is  on  his  own.  The  product  war- 
ranty and  specifications  are  no  longer  valid. 

Figure  1 is  a block  diagram  of  the  life  cycle  of  a soft- 
ware product.  Basically,  there  are  5 phases  of  a pro- 
gramming project,  after  the  need  for  the  program  is 
established,  and  the  requirements  defined: 

• Program  Design  — Phase  I 

• Coding  and  Check  Out  — Phase  II 

• Testing  — Phase  III 

• Implementation/Integration  — Phase  IV 

• Operation  and  Maintenance  — Phase  V 

Each  phase  of  the  project  is  important,  and  must  be 
handled  as  a separate  item. 

The  first  action  that  must  be  taken  is  defining  the  pro- 
ject, and  determining  its  scope  and  depth.  From  this 
point  it  is  then  possible  to  proceed  to  the  design  phase 
of  the  project. 

The  design  phase  of  the  project  is  the  creation  of  a 
development  specification.  This  specification  is  the 


result  of  the  analysis  of  the  established  requirements  of 
the  project,  the  restrictions  of  the  hardware  and 
development  software.  Also  within  this  specification 
the  total  system  parameters  must  be  spelled  out,  to  pre- 
vent some  important  element  being  forgotten.  For  soft- 
ware systems  being  created  for  more  than  one  user,  the 
training  requirements  must  also  be  addressed. 

During  the  later  stages  of  the  design  phase,  coding  of 
the  bottom  segments  of  the  flow  chart  (if  a structured 
design  was  followed),  can  be  done  by  the  less  experi- 
enced members  of  the  design  team.  But  if  the  whole  pro- 
ject is  being  handled  by  one  person,  then  that  person 
will  have  to  resist  doing  any  coding  until  he  has  com- 
pleted the  top  of  the  structured  program.  This  indicates 
that  if  only  one  person  is  doing  the  program  project,  he 
has  to  follow  the  top  to  bottom  concept  of  structured 
programming. 

Once  the  program  is  coded,  it  is  then  integrated  into 
the  system.  But  the  coding  and  checkout  must  be  per- 
formed segment  by  segment,  because  it  is  easier  to 
check  out  a segment  at  a time  rather  than  check  out  the 
entire  program  code.  Also,  the  integration  phases  will 
be  easier  with  segments  which  are  known  to  be  “debug- 
ged” and  tested  individually. 

After  system  integration,  the  final  phase  of  system 
operation  and  maintenance  becomes  of  primary  impor- 
tance. Both  the  hardware  and  software  must  be  main- 
tained, and  will  be  a topic  of  a later  editorial.  In  using  the 
concepts  of  structured  programming,  and  application 
can  be  developed  quickly  and  efficiently.  Using  these 
techniques,  coding  and  checkout  can  be  accomplished 
by  several  programmers,  on  more  than  one  module  of 
the  program.  This  concept  facilitates  identification  of 
design  errors  and  modifications  of  the  development 
specification.  Similarly,  problems  identified  during  the 
testing  and  integration  phases  are  used  to  modify  any  of 
the  preceeding  phases. 

The  final  result  of  structured  applications  design  is 
the  product  which  is  achieved  at  the  integration  phase. 
At  this  point  a final  system  document  is  created  called 
the  product  specification.  This  is  the  guide  that  will  be 
used  by  the  end  user.  The  product  specification  differs 
from  the  development  specification  by  deleting  features 
that  caused  implementation  problems,  or  adding  fea- 
tures that  facilitated  implementation. 

Although  this  discussion  is  merely  an  overview  of  ap- 
plication design,  it  should  give  you  a guide  to  the 
various  steps  in  the  process  of  application  implementa- 
tion. In  subsequent  issues  of  this  magazine,  expect 
more  detailed  discussion  of  the  various  phases  of  the 
software  life  cycle.D 
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Figure  1.  Software  Life-Cycle  Phases. 
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Interpreterscn 
VS.  Compilers! 

By  Rick  Gros 


Within  the  industry  many  buzz  words  are  bantered 
around  without  taking  the  time  to  determine  if  anyone 
really  understands  what  is  being  talked  about.  Conse- 
quently, a fair  amount  of  misinterpretation  takes  place , par- 
ticularly when  discussing  interpretive  languages  versus 
compilers.  Rick  provides  easily  understood  explanations 
of  the  differences  between  the  programming  systems. 

This  article  is  a must  for  the  novice,  and  an  excellent 
source  for  the  professional  programmer. 

— Editor 


DIFFERENCES  BETWEEN  COMPILERS  AND 
OTHER  SYSTEMS 

What  is  a compiler?  The  immediate  differences  be- 
tween compilers  and  other  systems  will  begin  to  be- 
come evident  when  compared  in  terms  of:  Is  it  inter- 
active; how  big  is  the  code;  how  fast  is  the  code;  what 
happens  to  the  original  source;  how  can  the  original 
source  be  changed;  what  about  runtime  packages,  and 
total  development  time  for  an  application.  Therefore, 
these  are  the  points  that  will  be  considered  in  the 
following  discussion. 

The  differences  between  compilers,  incremental  com- 
pilers, and  interpreters  can  best  be  illustrated  with  the 
following  analogies.  Assume  we  have  an  English  and 
Spanish  speaking  butler,  and  a Spanish  speaking  maid. 
The  butler  can  be  thought  of  as  the  programming  sys- 
tem being  considered,  and  the  maid  can  be  thought  of 
as  the  computer  hardware. 

With  a compiler  system,  you  give  instructions  to  the 
butler,  who  then  translates  them  into  Spanish,  and 
leaves  the  list  for  the  maid  (who  is  probably  busy  now, 
but  will  do  if  later).  Sometimes  you  can't  find  the  butter, 
so  you  leave  a cassette  tape  recording  of  your  instruc- 
tions for  him  to  translate  later. 

Incremental  compiler  systems  require  that  you  give 
the  butler  one  Instruction  at  a time  which  he  translates 
Into  Spanish  and  places  onto  little  slips  of  paperarranged 
on  a bulletin  board.  This  is  done  so  that  the  maid  can 
concentrate  on  one  little  job  at  a time.  When  the  maid 
finishes  a task  described  on  one  little  piece  of  paper, 
she  asks  the  butler  which  one  to  take  and  do  next. 
Sometimes  she  must  do  the  same  task  again,  so  she 
leaves  the  notes  on  the  bulletin  board  in  case  they’re 
needed  later.  At  any  time,  you  can  ask  the  butler  how  the 
maid  is  doing,  and  can  change  portions  of  the  Instruc- 
tions if  you  wish.  If  you  do  this,  the  butler  takes  down  all 
the  notes  for  cancelled  instructions,  and  puts  up  new 
ones  for  any  new  instructions. 

With  an  interpreter  system,  you  give  the  butler  in- 
structions which  he  writes  down  in  English  and  ar- 
ranges on  a bulletin  board.  When  you  ask  the  butler  to 
carry  out  the  instructions,  he  will  translate  one  instruc- 
tion into  Spanish  so  that  the  maid  cap  do  it.  When  the 


maid  is  done,  she  comes  back  to  the  butler  and  he  will 
then  translate  the  next  instruction  into  Spanish  so  she 
can  do  that  one.  If  the  interpreter  is  “'interactive,”  you 
can  ask  the  butler  how  the  maid  is  doing,  and  can 
change  portions  of  the  instructions  if  you  wish,  if  you  do 
this,  the  butler  takes  down  any  notes  for  the  cancelled 
instructions,  and  puts  up  new  ones  (still  in  English)  for 
any  new  instructions. 

An  interactive  system  is  one  where  you  can  converse 
with  the  butler  whenever  you  like.  Non-interactive  sys- 
tems require  you  to  write  him  a letter,  or  leave  him  a 
cassette  tape.  The  butler  acts  as  a translator  (such  as  a 
compiler  or  interpreter),  and  the  bulletin  board  is  the 
butler's  way  of  organizing  the  statements. 

interactive  interpreters  (such  as  most  BASICS  and 
APL)  usually  keep  track  of  program  variables  and  line 
numbers,  (note  there  are  non-interactive  interpreters 
such  as  SNOBOL).  The  person  using  such  a system  can 
ask  the  interpreter  to  display  the  contents  of  program 
variables,  list  his  program,  run  his  program,  and  edit  his 
program  in  any  order  he  desires.  The  important  point  to 
note  1s  that  the  program  variables  can  be  displayed  eas- 
ily, aiding  debugging.  This  is  useful  because  while  de- 
bugging a program,  these  program  variables  can  be  dis- 
played by  manual  intervention  at  interesting  points  in 
the  program.  However,  programs  execute  rather  slowly 
(the  butler  is  always  re-translating  his  slips  of  paper). 

In  compiler  systems,  the  ability  to  interrogate  pro- 
gram variables  in  a debug  session  is  usually  not  provided 
(such  as  FORTRAN  and  ALGOL).  Of  course,  there  are  other 
ways  to  do  this:  1)  use  print  statements  at  the  interesting 
points  in  the  program  being  debugged  to  display  critical 
variables,  or  2)  use  a debug  program  to  examine  the 
memory  locations  allocated  for  the  variables  by  looking 
on  a load  map  to  find  their  location  — this  one  only 
works  if  static  allocation  Isused.  In  systems  like 
ALGOL,  the  variable  allocation  is  dynamic,  and  finding  a 
particular  variable  may  be  difficult  and  frustrating.  The 
advantage  of  a compiler  is  speed;  all  the  butler's  notes 
are  in  Spanish  so  the  maid  can  read  them  all  quickly. 

An  incremental  compiler  is  a compromise  between 
the  interpreter  and  the  compiler  It  has  the  same  interac- 
tive properties  of  an  interpreter,  and  the  advantages  of  a 
compiler  in  that  the  code  executes  fast  (the  butler's 
notes  are  still  all  in  Spanish).  The  way  this  compiler 
works  is:  a statement  is  entered  by  the  programmer;  the 
statement  is  immediately  compiled  and  stored  in  mem- 
ory; and  the  process  repeats.  Statements  are  compiled 
one  at  a time,  in  the  order  they  are  given.  Generally,  less 
syntactic  (structural)  analysis  and  error  reporting  can  be 
performed  because  each  statement  is  compiled  without 
regard  to  the  context  in  which  it  may  appear.  For  in- 
stance, let's  say  we  have  an  incremental  BASIC  com- 
piler, The  user  might  enter: 
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10  FOR  1=  1 TO  20 
15  FOR  J=  1 TO  20 
20  NEXT  I 
30  NEXT  J 

Obviously,  the  nesting  of  the  FOR/NEXT  loops  is  im- 
proper. But,  this  kind  of  system  might  not  discover  the 
error  until  runtime  (while  the  program  is  actually  exe- 
cuting). 

Other  elements  of  an  incremental  compiler  system  in- 
clude (as  in  the  interpreter)  commands  for  loading  and 
saving  programs,  a lister,  editor,  and  a method  to  con- 
veniently display  variables.  A big  disadvantage  is  that  in- 
cremental compilers  generally  require  a fair  amount  of 
memory. 

Now  come  the  more  specific  details.  Here  I will  dis- 
cuss the  points  previously  listed. 

IS  IT  INTERACTIVE? 

The  interpreter  and  incremental  compiler  are  and  the 
compiler  isn’t  (generally  speaking;  some  compilers  do 
provide  debugging  and  tracing  facilities  that  are  inter- 
active). 

HOW  BIG  IS  THE  CODE? 

This  will  be  explained  in  terms  of  how  much  space  is 
actually  required  for  the  application,  and  how  much 
additional  overhead  is  required  by  the  programming  sys- 
tem to  make  the  whole  package  work. 

Interpreter  systems  can  store  the  user’s  program  in 
textual  form,  and  interpret  each  statement  as  it  needs  to 
be  executed.  In  this  case  the  “code”  for  the  user’s  pro- 
gram is  as  large  as  the  source  in  bytes.  Another  method 
is  to  compress  the  keywords  into  tokens  which  are  eas- 
ily recognized  as  each  statement  is  interpreted  at  run- 
time. There  are  other  variations,  but  generally  speaking, 
the  code  is  approximately  the  size  of  the  source.  At  the 
keyboard,  the  user  will  want  to  enter  commands  such  as 
LOAD,  SAVE,  LIST,  and  RUN,  and  be  able  to  edit  his  pro- 
gram. For  this,  there  is  a fixed  space  overhead  required 
to  perform  these  types  of  operations  (which  includes 
code  required  to  do  the  interpreting,  and  some  kind  of 
runtime  package  that  assists  in  performing  useful  run- 
time functions  for  the  interpreter  such  as  floating  point 
arithmetic,  transcendentals  or  interfacing  file  opera- 
tions to  the  operating  system,  to  name  a few. 

Compiler  systems  use  several  different  methods  for 
storing  the  code.  One  scheme  is  to  translate  a source 
program  into  machine  code,  and  either  1)  provide  a run- 
time package  to  handle  floating  point  arithmetic,  trans- 
cendentals . . .,  or  2)  provide  references  to  the  needed 
runtime  routines  and  use  a link  editor  to  access  and  pro- 
vide only  what  functinos  are  needed  from  a common 
function  library.  With  the  first  scheme,  compiled  pro- 
grams have  a fixed  space  overhead,  regardless  of  whether 
floating  point  or  transcendentals  ...  are  required.  With 
the  second,  a compiled  program  has  only  the  space 
overhead  for  the  required  functions. 
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A third  scheme  is  to  translate  a source  program  into 
what  is  called  “pseudo  operation  code”  or  “pop  code”. 
This  type  of  code  looks  like  a set  of  machine  instruc- 
tions for  some  imaginary  or  “ideal”  computer.  These  in- 
structions, therefore,  must  be  simulated  on  the  target 
computer.  Note  that  a certain  amount  of  code  transport- 
ability is  afforded  by  this  technique.  To  move  programs 
compiled  into  a pseudo  code,  one  must  only  provide  the 
simulator  on  the  target  machine. 

Let’s  take  a look  at  some  types  of  compiled  code.  For 
example,  let’s  say  that  we  have  a BASIC  compiler  that 
compiles  code  for  16-bit  two’s  complement  integer  arith- 
metic operations  on  a 6800  microprocessor.  The  examples 
below  will  show  the  code  compiled  for  “Z  = Q + Y”  and 
“Z=  Q*5  + Y/3”.  The  first  code  method  will  be  straight- 
line  code,  method  A1  and  A2  (Figure  1),  just  like  an 
assembly  language  programmer  would  produce.  The 
second  method  is  a variation  that  does  a series  of  opera- 
tions like  a stack  oriented  calculator,  method  B1  and  B2 
(Figure  2).  The  third  method  is  like  the  second,  except 
that  pseudo  code  is  used  instead  of  machine  code, 
method  Cl  and  C2  (Figure  3). 
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Methods  A and  B are  very  close  in  space  requirements. 
Method  C appears  to  be  the  best  from  a space  point  of 
view. 


Cl  IS  ABOUT  61  % THE  SIZE  OF  A1 
Cl  IS  ABOUT  52%  THE  SIZE  OF  B1 
C2  IS  ABOUT  43%  THE  SIZE  OF  A2 
C2  IS  ABOUT  41%  THE  SIZE  OF  B2 


But  what  about  a runtime  package?  In  A,  routines  are 
still  required  for  multiplication  and  division.  The  same  is 
required  for  B and  C with  the  addition  of  a few  small 
routines  to  load  stack,  do  arithmetic  on  the  stack  and 
store  from  the  stack.  These  extra  routines,  when  com- 
pared to  the  common  collection  of  routines  needed  by 
A,  B and  C is  small  in  comparison  to  the  entire  set, 
especially  if  the  language  is  complex.  Furthermore,  if 
floating  point  arithmetic  is  considered,  the  stack 
method  (B  and  C)  become  more  attractive  because  of 
the  extra  difficulty  (and  extra  code)  required  to  pass 
values  to  the  arithmetic  routines  in  simple  assembly 
language.  Should  such  a scheme  be  chosen,  A would 
greatly  suffer  in  complexity  and  code,  while  B and  C 
would  not  change  one  byte.  One  more  comment  on  B 
and  C:  this  code  is  exactly  like  the  sequence  of  opera- 
tion sthat  some  of  the  pocket  calculators  use.  It’s  called 
reverse  Polish  notation  (operands  preceed  operators) 
and  code  for  these  types  of  operations  is  easy  to 
generate. 

Assuming  that  you  need  floating  point  and  other  com- 
plex operations,  the  runtime  package  should  contain 
the  same  types  of  routines  that  an  assembly-language 
programmer  would  use  with  his  program,  such  as  con- 
version operations,  I/O,  floating  point,  transcendentals, 
etc.  That  is,  if  the  assembly-language  programmer 
would  duplicate  all  the  functions  normally  provided  by  a 
runtime  package,  he  should  come  close  to  the  runtime 
package  in  size. 

Further,  let's  compare  method  C to  assembly  language 
programs.  Assume  a 10000  byte  runtime  package  for 
method  C,  and  no  runtime  package  of  any  form  for  the 
assembly  language  program.  Also,  that  the  packing  of 
the  assembly  program  is  equivalent  to  method  A2 
above.  This  means  that  the  packing  of  C is  .43  times  the 
packing  of  assembly  code.  If  we  solve  the  equation:  X = 
10000  + .43X,  then  we  find  the  break-even  point.  This  is 
the  point  at  which  a given  program  written  in  assembly 
or  compiled  by  method  C requires  exactly  the  same 
amount  of  total  space.  The  solution  is:  X = 17543.  It  is 
after  this  point  that  programs  compiled  in  method  C 
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begin  to  take  up  significantly  less  space  than  the  equiv- 
alent program  written  in  assembly  code.  Further,  if  we 
solve  the  equation:  65536  = 10000  + .43X,  we  find  how 
big  of  an  equivalent  assembly  program  could  be  com- 
piled by  C and  still  fit  in  64K.  The  solution  is:  X = 
129153.  This  means  that  a program  that  is  equivalent  to 
a 129000  byte  assembly  program,  when  compiled  using 
method  C fits  in  a 64K  machine. 

Let’s  assume  that  the  assembly  language  program 
needed  more  complex  functions,  such  as  floating  point, 
transcendentals,  string  operations,  I/O,  file  operations, 
and  error  handling.  Ali  of  this  might  fit  in  a 6000  byte 
runtime  package.  Let’s  leave  the  10000  byte  runtime 
package  for  method  C,  which  contains  the  same  as  the 
6000  byte  RTP  plus  extra  code  for  pop  code  decoding, 
stack  operations,  faster  floating  point  (this  takes  up 
more  code)  or  BCD  arithmetic.  Now,  let’s  compute  the 
break-even  point  for  this  example:  6000  + X = 10000  + 
.43X.  The  solution  is:  X = 7107.  X is  the  amount  of  space 
required  for  the  code  part.  Add  to  this  the  6000  byte  RTP 
and  we  get  13017,  which  is  about  12.7K.This  is  obviously 
a good  deal  in  a 16K  system.  These  results  are  shown  on 
the  graph  in  Figure  4. 


incremental  compilers  have  the  same  options  as  com- 
pilers do  as  far  as  code  generation.  The  differences  on 
how  it  is  actually  done  show  up  in  that  a block  of  mem- 
ory is  usually  allocated  to  contain  the  code  for  a state- 
ment and  is  de-al located  if  the  statement  is  removed.  If 
pseudo  code  is  generated  in  a clever  enough  way,  the 
source  won't  have  to  be  retained.  This  assumes  that  vari- 
able names  are  retained  in  a symbol  table  and  clever  re- 
versecompiling techniques  will  produce  the  original  text 
for  listing  and  editing.  Otherwise,  the  text  will  also  have  to 
be  retained  for  listing  and  editing.  A similar  runtime  pack- 
age would  be  required  as  in  the  interpreter.  This  means 
incremental  compilers  typically  use  at  least  as  much 
space  as  an  interactive  interpreter,  and  usually  more. 
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HOW  FAST  IS  THE  CODE? 

For  interpreters,  there  tends  to  be  significant 
overhead  in  recognizing  keywords,  evaluating  the  se- 
mantics (meaning  of  a statement),  and  looking  up  vari- 
ables and  line  numbers  in  symbol  tables.  As  the  pro- 
gram grows  in  size,  so  do  the  symbol  tables,  and  so 
does  the  lookup  time  (you  can  imagine  how  slow  a 
BASIC  interpreter  would  be  if  it  had  to  search  a list  of 
100  to  200  line  numbers  for  each  GOTO  statement  it  exe- 
cutes). In  some  systems,  some  of  the  keywords  and  vari- 
ables may  be  stored  as  tokens,  so  some  of  the  overhead 
can  be  saved. 

For  compilers,  we  need  more  discussion.  In  the  sec- 
tion on  space,  three  methods  of  code  output  were  dis- 
cussed. The  speed  of  the  code  can  be  related  to  which 
code  method  is  considered.  Let’s  use  the  timing  figures 
provided  for  the  coding  examples  A,  B and  C from  the 
previous  discussion.  Looking  at  A1,  we  find  that  straight- 
line  code  has  only  machine  execution  overhead.  B1  has 
the  additional  overhead  of  the  JSR’s  and  the  routines  to 
perform  the  stack  operations.  Here  the  return  address 
went  on  the  value  stack  and  had  to  be  pulled  off  before 
the  specified  stack  operations  coul  dbe  done.  All  of  this 
made  B1  abvout  12  times  slower  than  A1.  Cl  has  the  ad- 
ditional overhead  of  the  "decoding”  loop  of  15  machine 
cycles,  but  the  stack  was  ready  to  do  the  stack  opera- 
tion at  the  entry  point  of  the  simulation  routines.  All  of 
this  made  Cl  exactly  as  fast  as  B1,  which  is  about  12 
times  slower  than  A1. 

Now  comes  the  interesting  part.  By  making  the  types 
of  operations  more  complicated  (multiplications  and 
division,  instead  of  addition)  the  straight-line  example 
A2  required  1147  cycles  to  get  results.  B2  took  1603 
cycles.  B2’s  additional  overhead,  again  can  be  found  in 
having  to  do  the  extra  JSR’s  and  pulling  the  return  ad- 
dress off  the  value  stack  before  doing  the  indicated 
stack  operation.  Here  we  have  B2  only  1.40  times  slower 
than  A2.  C2  took  1589  cycles,  slightly  faster  than  B2. 
C2’s  overhead  again  is  the  decoding  loop  and  the  simu- 
lation routines.  All  together,  C2  was  1.39  times  slower 
than  A2.  Earlier  we  found  that  Cl  was  12  times  slower 
than  A1,  but  here  we  find  that  C2  is  only  1.39  times 
slower  than  A2.  The  reason  for  this  is  that  we  introduced 
single  operations  that  were  very  much  more  complex 
and  time  consuming,  considerably  increasing  the 
amount  of  real  work  being  accomplished  relative  to  the 
amount  of  time  spent  decoding  the  pseudo  opcodes  and 
simulating  their  actions.  Furthermore,  as  the  operations 
become  extremely  complex  (such  as  copying  character 
strings  or  doing  floating  point  operations)  the  decode 
time  becomes  relatively  insignificant.  For  languages 
such  as  APL,  even  though  it’s  interpreted,  the  interpre- 
tive overhead  is  so  small  compared  to  the  amount  of 
time  spent  doing  real  work,  that  the  fact  that  it’s  inter- 
pretive begins  to  become  insignificant. 

A speed  study  of  incremental  compilers  would  show 
slightly  slower  execution  times  as  compared  to  the 
compiler  study  for  the  same  generated  code  method. 

WHAT  HAPPENS  TO  THE  ORIGINAL  SOURCE? 

In  interpretive  and  incremental  compiler  systems,  the 
source  is  kept  around  in  some  form  so  that  editing  and 
listing  operations  can  be  done. 

In  a compiler  system,  there  is  no  source  available  at 
runtime  for  listing  and  editing.  Source  programs  must 
be  prepared  with  an  editor  or  whatever  text  processing 
system  is  available,  then  translated  by  the  compiler  into 
some  form  of  object  code. 


WHAT  ABOUT  EDITING? 

In  interpretive  systems  and  incremental  compiler  sys- 
tems, interactive  editing  is  usually  available.  In  compiler 
systems,  editing  is  separate  from  the  compiler  and  is 
not  available  at  runtime. 

ARE  RUNTIME  PACKAGES  REQUIRED  FOR 
ALL  SYSTEMS? 

Complicated  or  common  functions  such  as  floating 
point,  etc.,  that  can't  be  done  directly  in  hardware  (ex- 
cept on  larger,  more  expensive  machines)  are  typically 
found  in  a runtime  package  for  interpreters  and  incre- 
mental compilers.  Compiler  systems  can  use  a runtime 
package,  or  use  a link  editor  to  link  a program  with  only 
that  portion  of  the  runtime  package  (usually  from  a 
library)  that  is  required.  But  the  real  answer  is  yes,  run- 
time support  is  almost  invariably  required  in  some  form. 

WHAT  ABOUT  TOTAL  DEVELOPMENT  TIME 
OF  A PROGRAMMING  TASK? 

Most  programmers  believe  that  interactive  systems 
(interpreters  and  incremental  compilers)  are  the  best  for 
developing  application  software.  This  is  probably  un- 
questionably true  for  the  learning  beginner  and  the 
novice  programmer.  But  what  about  the  expert,  building 
large  programs?  Here  the  answer  is  not  quite  so  clear. 
Studies  have  been  made  that  show  overall  man  hours 
spent  on  a given  programming  task  were  approximately 
equal  for  interactive  and  batch  environments.  If  this  is 
true,  then  a possible  conjecture  may  be  that  a program- 
mer may  tend  to  become  lazy  and  less  thorough  in  his 
designs  when  using  an  interactive  approach.  He  may  be 
able  to  debug  his  program  faster,  but  how  many  bugs 
did  he  design  into  his  program  simply  because  he  was 
less  careful  in  his  design?  On  the  other  hand,  for  the 
programmer  who  is  careful  in  his  design,  an  interactive 
environment  is  a nice  thing  to  have. 

However,  let’s  take  a look  at  a particular  example. 
Let’s  say  that  we  have  an  experienced  BASIC  program- 
mer assigned  a task  that  takes  100  hours  to  complete. 
Further,  let’s  estimate  the  total  design  and  coding  time 
to  be  about  60  hours,  overall  editing  time  to  be  about  10 
hours,  overall  debugging  and  testing  time  to  be  about  25 
hours,  and  total  compilation  time  to  be  about  5 hours. 
Further,  let’s  be  optimistic  and  say  that  interpreters 
spend  about  5 times  less  time  preparing  code  for  execu- 
tion than  do  compilers,  so  that  the  5 hours  of  compila- 
tion would  drop  to  1 hour  if  using  an  interpreter.  Now  we 
have  the  job  completed  in  96  hours  rather  than  100 
hours.  The  difference  compared  to  the  total  develop- 
ment time  becomes  so  insignificant  that  I can’t  arbitrar- 
ily elect  one  system  as  superior  to  another, 

The  evaluation  of  a system  should  be  based  upon  how 
suitable  it  is  for  the  job  that  needs  to  be  done.  The  em- 
phasis usually  placed  on  the  issue  of  Compiler  Vs.  Inter- 
preter should  not  overwhelm  other  considerations  such 
as  space,  speed,  features  of  a language,  ability  to  link  to 
assembly  if  needed,  whether  or  not  the  code  is  ROM- 
able  if  needed,  whether  or  not  the  software  is  reliable, 
and  what  kind  of  support  is  offered. 

SD  BASIC,  developed  by  Software  Dynamics,  is  a 
compiler  rather  than  an  interpreter,  for  the  reasons  pre- 
sented within  this  article.  Although  in  the  design  of  the 
compiler,  we  sacrificed  interactiveness,  it  has  been 
more  than  made  up  for  in  the  total  advantages  gained. 

Rick  Gros  can  be  contacted  at  Software  Dynamics, 
17914  S.  Laurel  Brook  Place,  Cerritos,  CA  90701,  (213) 
926-6492.  —EditorU 
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Software  Aid  for 
Firmware  Production 

By  Owen  F.  Thomas 


Software  — A computer  program  for  execution  from 
readlwrite  random  access  memory. 

Firmware  — A computer  program  for  execution  from 
read  only  memory  (ROM)  or  programmed  read  only 
memory  (PROM). 


You  can  have  a custom  PROM  for  your  computer 
without  the  expense  of  a special  programmer.  Elec* 
tronic  distributors  will  program  a PROM  for  no  add fc- 
ttonal  charge  when  you  buy  it.  The  trick  is  to  tell  the 
distributor  exactly  what  you  want  in  the  memory.  He 
may  be  able  to  provide  special  cards  for  you  to  mark 
with  the  desired  program,  bit  by  tedious  and  error  prone 
bit.  Or,  the  errors  and  tedium  can  be  avoided  when  you 
have  a paper  tape  punch  and  a program  to  dump  mem- 
ory to  tape  in  an  acceptable  format  after  you  are  certain 
that  the  program  does  what  you  want. 

Here  are  two  programs  which  were  used  in  producing 
PROMs  for  SPECTRUM  128  as  described  in  the  May 
1977  INTERFACE  AGE  (Help  Your  Computer  Understand 
Your  Voice).  The  PROMs  were  mounted  on  an  adapter 
board  in  a microcomputer  development  system  from 
EP.A,  in  San  Diego,  California.  Fairchild  93448  parts 
were  produced  using  tape  punched  by  the  program  named 
LB PN FT  (see  Program  A).  Monolithic  Memory  6341  parts 
were  produced  using  a tape  punched  by  the  program 
named  SBLHFE  (see  Program  B). 

These  programs  are  quite  similar,  as  will  be  seen  from 
the  listings.  The  start  of  a word  is  indicated  by  an  ASCII 
B and  the  end  of  a word  is  indicated  by  an  ASCII  F in 
both  programs.  Program  SBLHFE  uses  an  ASCII  L to  in- 
dicate a zero  (low  logic  level)  bit,  and  uses  an  ASCII  H to 
indicate  a one  (high  logic  level)  bit.  Program  LBPNFT 
uses  an  ASCII  N to  indicate  a zero  (low  logic  level)  bit, 
and  uses  an  ASCII  P to  indicate  a one  (high  logic  level) 
bit.  Verify  with  your  intended  distributor  that  he  agrees 
with  one  of  these  conventions  before  you  ask  him  to 
program  a part.  After  each  ASCII  F there  are  control 
characters  for  carriage  return  and  line  feed.  These  char- 
acters should  be  ignored  by  the  PROM  programmer, 
they  are  used  to  allow  teletype  listing  of  the  tape. 

Before  the  first  word  starts  there  is  a leader  and  after 
the  last  word  there  is  a trailer.  Program  LBPNFT  uses  a 
biock  of  25  ASCII  null  characters  each  for  leader  and 
trailer.  Program  SBLHFE  uses  an  ASCII  S for  the  leader 
and  an  ASCII  E for  the  trailer.  Now  you  can  probably 
guess  why  the  programs  have  their  names!  I believe  that 
Intel  was  first  to  specify  a paper  tape  format  for  PROM 
programming,  and  that  LBPNFT  produces  a tape  to  their 
specification.  Teletype  listings  from  program  SBLHFE 
are  much  easier  for  me  to  read  and  verify.  You  and  your 
supplier  can  choose  which  one  to  use. 

Paper  tape  for  a 512  word  program  will  be  almost  50 


feet  in  length  when  punched  by  one  of  these  programs. 
The  distributor  may  offer  to  make  you  another  tape  in 
binary  format,  and  produce  a tape  with  the  same  infor- 
mation in  less  than  5 feet.  The  binary  tape  uses  one  row 
of  eight  holes  to  represent  one  word  of  eight  bits.  The 
tapes  produced  by  these  programs  use  ten  rows  of 
holes  in  ASCII  code  to  represent  each  word.  There  is  a 
good  reason  for  a tape  which  is  ten  times  as  long  as  a 
binary  tape.  The  long  format  is  used  to  allow  teletype 
listing  of  the  tapes  and  to  allow  tapes  to  be  transmitted 
over  a TWX  link  to  a programming  site  in  a different  city. 
A binary  tape  will  probably  contain  hole  patterns  inter- 
preted as  ASCII  control  symbols  which  will  not  print, 
and  will  make  the  teletype  do  strange  things.  Even  if  the 
teletype  does  list  a binary  tape,  it  will  be  difficult  to  read 
the  symbols  and  verify  that  the  tape  Is  correct. 

Your  system  will  need  the  MIKBUG™  ROM  routine  at 
E1D1  to  output  the  characters  to  the  punch.  You  will 
need  a few  words  of  RAM  for  the  selected  PROM  tape 
output  program  and  one  scratchpad  word  at  address 
ACM  A in  the  same  RAM  that  is  used  by  the  MIKBUG™  rou- 
tine up  through  address  A049.  The  programs  are  shown 
assembled  at  starting  location  0000,  but  they  are  com- 
pletely independent  of  the  location.  You  can  relocate 
them  anywhere  you  like.  tHe  program  start  is  at  0000,  or 
at  the  first  address  of  the  block  where  you  decide  to  put 
It.  The  program  you  are  dumping  to  tape  should  have  its 
starting  address  placed  in  A002  and  A003;  place  its  en- 
ding address  in  A004  and  A005.  Start  the  punch  pro- 
gram, and  after  a short  delay  it  will  start  to  punch  tape. 
The  delay  is  to  allow  you  time  to  turn  on  your  punch  if  it 
is  not  automatic. 

Try  to  avoid  mistakes,  they  are  costly  when  not  using 
erasable  memories.  Remember  to  try  your  program  in 
RAM  for  correct  operation  before  punching  tape,  but 
also  remember  that  all  RAM  actually  modified  by  your 
program  must  be  outside  the  addresses  becing  con- 
verted to  PROM  firmware.  Be  careful  of  all  extended  ad- 
dresses to  locations  within  your  program;  you  may  have 
to  change  them  to  be  correct  when  you  place  the  PROM 
at  a different  address.  Make  your  paper  tape  with  exact- 
ly as  many  words  as  there  will  be  in  the  PROM.  PROM 
programmers  sometimes  require  that  the  word  count  be 
correct.  Then  when  you  have  finished,  tell  the  rest  of  us 
of  your  successes,  and  warn  us  against  any  traps  you 
have  discovered. □ 
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Program  A 


oogia 

00Q2Q 

00025 

00030 


NAM  LBH9FT 

OUEN  F*  THOMAS  JUNE  Hr  1977 
PUNCHES  TAPE  FOR  FAIRCHILD 
ENTEk  WITH  START  ADDhESS  IN 


PJiOK  BURNER 
AOOSr A0O3? 


0004Q 

* STOP 

A DDK  ESS  114  A 00  4 , 

■ A005r 

00047 

0000 

DhG 

too  00 

00040 

0000 

06 

7F 

START 

LDA 

A 

#17F 

0004$ 

0002 

36 

PSHA 

P5X 

A 

ooo  so 

0003 

36 

PSH2 

FSH 

A 

oocsi 

0004 

4A 

DELAY 

DEO 

A 

DELAT  FOR  MANUAL  PUNCH 

000  SE 

0005 

26 

FD 

BNE 

DELAY 

TUhN-UN 

00053 

0007 

32 

PUL 

A 

QQ0S4 

0 000 

4A 

DEC 

A 

0 00  55 

0009 

26 

F 6 

3,9  E 

PSK2 

0 00  56 

000B 

32 

PUL 

A 

00057 

oooc 

4A 

DEC 

A 

ooosa 

000 0 

26 

F 3 

BNE 

PSHA 

000  59 

00  OF 

86 

12 

LDA 

A 

#112 

ASCI  1 CHAP-  FOR  AUTO 

00060 

001  1 

BD 

E1D1 

JSk 

I El  Dl 

PUNCH  TURN-ON 

00061 

0014 

C6 

19 

LDA 

B 

#25 

00062 

0016 

86 

F f 

LDA 

A 

# IFF 

ASCII  NULL  CHAR*  TO 

00063 

0010 

BD 

E1D1 

LUkPCH 

JSR 

EFlDl 

PCWCH  LEADEk 

00064 

00  1 B 

5A 

DEC 

B 

00065 

001C 

26 

FA 

BNE 

LDHPCR 

00066 

00 1 E 

FE 

A 002 

LDX 

1A002 

00067 

00H  L 

09 

UEX 

INDEX  IS  INC  RECENT  ED  IltP 

0QG6B 

0022 

20 

26 

BRA 

TESTW2 

EACH  WORD 

00069 

0024 

66 

4E 

UCPDO 

LDA 

A 

#142 

ASCII  * B* 

00070 

0026 

BD 

E 3 Dl 

JSH 

tEI  Dl 

PUNCH 

0 0071 

002$ 

08 

1 NX 

INCREMENT  INDEX  OF  (JDRD 

00072 

002A 

06 

oa 

LDA 

A 

#$Q& 

0 0080 

002C 

R7 

A04A 

STA 

A 

COUNT 

00090 

Q02F 

OC 

CLC 

ootoo 

0030 

E6 

00 

LDA 

0 

Or* 

001  10 

0032 

58 

SHIFT 

ASL 

B 

0 0120 

0033 

25 

OC 

BCS 

OUTH 

00130 

0035 

66 

4 E 

LDA 

A 

9 14  E 

ASCII  ",9- 

00140 

0037 

BD 

E ID1 

PUNCH 

JSH 

lElDl 

PUNCH 

001  60 

003A 

7A 

A04A 

DEC 

COUNT 

00160 

O03D 

26 

F3 

BNE 

SHIFT 

00170 

003F 

2 0 

04 

BHA 

TESTND 

00160 

0041 

66 

50 

OUTK 

LDA 

A 

#150 

ASCII  -P- 

00190 

0043 

20 

FE 

BRA 

PUNCH 

PCNCH 

00200 

0045 

6 6 

46 

TESTND 

LDA 

A 

#146 

ASCII  -F" 

0 0210 

0047 

BD 

E 1 0 1 

JSk 

1E1DI 

PUNCH 

0 0214 

004  A 

06 

OD 

TESTN2 

LDA 

A 

# 1QD 

ASCII  CARRIAGE  RETURN 

00216 

0Q4C 

BD 

E1D1 

JSn 

lEl  Dl 

PUNCH 

0 0220 

004  F 

06 

OA 

LDA 

A 

# i Oa 

ASCII  LINE  FEED 

00230 

0051 

DP 

E1D3 

JSk 

lElDl 

FINCH 

0 0250 

0054 

DC 

A 00  4 

CFX 

LA004 

last  address  * 

0 0260 

0057 

26 

CB 

BNE 

tfDHDO 

N0±  OUTPUT  ANOTHER  WORD 

0 02&0 

0059 

C 6 

19 

LDA 

B 

#25 

0 0290 

0Q5B 

06 

FF 

LDA 

A 

# 1 F F 

ASCII  NULL  CHAk-  TO 

00300 

00  5D 

BD 

El  D1 

FINPCH 

JSR 

IE  1 Dl 

PUNCH  TRAILER 

00310 

0060 

SA 

DEC 

F) 

00320 

0063 

26 

FA 

BNE 

FINPCH 

00330 

0063 

06 

1 4 

LUA 

A 

#114 

ASCII  CHAkr  FOB  AutO 

00340 

0065 

BD 

ELDL 

JSk 

IE  1 Dl 

PUNCH  TURN  OFF 

00350 

0068 

7E 

E0E3 

JMP 

1E0&3 

HETUhAI  TO  M IK  FUG  CONTROL 

00360 

A04  A 

CO  UN  1 

EuU 

1A04A 

00360 

END 

TOTAL 

EhkOhS  OOQOO 

Program 

B 

0001  0 

NAM 

SBLHF  E 

00020 

* OWEN 

F.  THUMAS  JUNE 

4r  1977 

.00025 

* PUNCHES  TAPE  FQh  MONOLITHIC  MEMORIES  PROM  BURNER 

00030 

* ENTER  WI  TH 

STflhT  ADUnESS  IN  AQ03*AOQ3; 

0 0 0 40 

* STOP 

ADDRESS  IN  AO  04 

*A005r 

00047 

oooo 

OhG 

ID  000 

0 00  40 

0000 

06 

7F 

START 

LDA 

A 

• STF 

0 0049 

0002 

36 

PSrtA 

PSH 

A 

0 00  50 

0003 

36 

PSKS 

PSK 

A 

00051 

0004 

4 A 

DELAY 

DEC 

A 

DELAY  FOR  MANUAL  PUNCH 

000  52 

0005 

26 

F& 

BNE 

DELAY 

TURN-ON 

00053 

0007 

32 

PUL 

A 

0 00  54 

0008 

4A 

PEC 

A 

OQOSS 

0009 

26 

F6 

BNE 

PSHB 

000  56 

OODB 

32 

PUL 

A 

00057 

OOOC 

4A 

PEC 

A 

0 00  50 

00  00 

26 

F 3 

BNE 

PSHA 

00059 

00  OF 

06 

12 

LDA 

A 

#113 

ASCII  CHAR.  FOK  AUTO 

00060 

001  1 

BD 

EID  1 

JSk 

IE  1 D 1 

PUNCH  TURN -ON 

0006  1 

DO  L4 

06 

53 

LDA 

A 

9 1 53 

ASCII  S TO  MARK  TAPE  START 

00062 

0016 

BD 

E ID1 

JSn 

1E1DI 

PUNCH  FOR  LEADLh 

00063 

0019 

Hi 

A002 

LDX 

1A0O2 

00064 

00  1 c 

09 

DEX 

INDEX  IS  INCREMENTED  BEFORE 

00065 

□ DID 

20 

26 

BRA 

TESTN2 

EACH  WORD 

00066 

DO  IF 

86 

42 

WOhDO 

LDA 

A 

9 $42 

ASCII  -R" 

00067 

002  1 

BD 

EIDI 

JSh 

IRIDI 

PUNCH 

00060 

0024 

00 

IN* 

INCREMENT  INDEX  OF  WORD 

00070 

002  5 

86 

00 

LDA 

A 

#500 

00080 

0027 

B7 

AG4A 

STA 

A 

COUNT 

00090 

Q02A 

OC 

CLC 

003  00 

002B 

E6 

00 

LDA 

B 

Or* 

001  10 

002  D 

58 

SHIFT 

ASL 

B 

00120 

002  E 

25 

OC 

SC5 

OUTH 

001  30 

0030 

06 

4C 

LDA 

A 

# )4C 

ASCII  "L" 

0 0140 

0032 

BD 

EIDI 

PUNCH 

JSH 

1E1  Dl 

PUNCH 

00150 

0035 

7A 

A04A 

DEC 

COUNT 

00160 

0038 

26 

F3 

BNE 

SHIFT 

00170 

0D3A 

20 

04 

BRA 

TESTND 

00160 

OOOC 

0 6 

46 

OUTH 

LDA 

A 

#148 

ASCII  -H- 

00190 

003E 

20 

F2 

BliA 

PUNCH 

PUNCH 

00200 

0040 

9 6 

46 

TESTND 

LDA 

A 

#146 

ASCII  -F- 

0 0210 

0042 

BD 

EID1 

JSk 

1EI  Dl 

PU9CH 

0 0214 

0045 

86 

OP 

TESTN2 

LDA 

A 

# 10D 

ASCII  CARRIAGE  RETURN 

002  1 6 

0047 

BD 

El  D 1 

JSk 

IE  3 D i 

PUN  CR 

00220 

004A 

06 

OA 

LDA 

A 

9 IQA 

A 5Ct l LINE  FEED 

00230 

0Q4C 

BD 

E1D1 

JSk 

1EI  PI 

PLRICH 

ocaso 

004f 

BC 

A 00  4 

CPX 

1AU04 

LAST  ADDRESS  * 

DOS  60 

0 052 

26 

CB 

BNE 

wQkPG 

NO t OUTPUT  ANOTHER  WORD 

00200 

0054 

36 

45 

FINPCH 

LDA 

A 

#$45 

YES*  LOAD  ASCI E E TO 

00290 

0 0 56 

BD 

E l PI 

J Sr 

1E1DI 

PUNCH  FOR  TiiAlLER 

00320 

0059 

06 

14 

LDA 

A 

#114 

ASCII  CHAR*  FOR  AuTU 

00330 

00  5B 

BD 

El  D 1 

JSR 

SElDl 

PUNCH  TURN  OFF 

00340 

00  5 E 

7 E 

E0E3 

JMP 

1E0E3 

RETUKN  TO  M 1 KBI.lG  CONTROL 

00350 

A04A 

CO  UN  T 

ECU 

5 A 0 4 A 

0 0360 

END 

TOTAL 

ERRORS  00000 

Before  you  write  that 
letter  to  the  editor,  re- 
new your  subscription, 
or  send  in  a new  one; 
or  forward  any  inquiries 
or  correspondence  to 
us,  we  would  like  you  to 
know  we  have  moved. 
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HEXMON:  An  8080  Intel 
H EX-Format  Paper-Tape  Monitor 

By  Alan  R.  Miller 

New  Mexico  Tech,  Socorro,  NM  87801 


HEX-CHECKSUM  FORMAT 

HEXMON  is  a program  that  can  be  used  tor  dumping, 
loading  and  verifying  object  programs  on  paper  tapes  in 
the  Intel  HEX-checksum  format.  Object  tapes  obtained 
from  such  companies  as  Processor  Technology  and 
Technical  Design  Labs  are  also  punched  in  this  format, 
information  stored  in  memory  is  punched  as  a series  of 
records,  each  with  the  following  format: 

Character  1:  RECORD  HEADER 

An  ASCII  colon  (3A  HEX)  signals  the  start  of  each 
record. 

Characters  2,  3:  RECORD  LENGTH 

Two  ASCII  HEX  characters  give  the  record  length  (the 
number  of  8-bit  data  bytes  in  record).  End  of  file  is 
indicated  by  a record  length  of  zero. 

Characters  47:  LOAD  ADDRESS 

Four  ASCII  HEX  characters  give  the  address  (most 
significant  byte  first)  where  the  first  data  byte  of  the 
record  is  located. 

Characters  8,  9:  RECORD  TYPE 

The  record  type  is  00  except  for  the  last  record  of 
autostart  files,  for  which  it  is  01. 

Next  Characters:  DATA 

Two  ASCII  HEX  characters  represent  each  8-bit  data 
byte. 

Last  2 Characters:  CHECKSUM 
Two  ASCII  HEX  characters  give  the  negative  of  the 
sum  of  all  previous  bytes  in  the  record,  except  for  the 
colon.  The  sum  of  these  bytes  plus  the  checksum 
equals  zero. 

A carriage  return,  line  feed,  and  nulls  occur  before 
another  colon  signifying  the  start  of  the  next  record. 
Paper  tapes  punched  in  this  format  take  twice  as  long  to 
load  as  compared  to  binary  tapes  since  it  requires  two 
7-bit  ASCII  HEX  characters  to  represent  each  8-bit  byte 
of  memory.  For  shorter  programs,  this  problem  is  lessened 
by  the  advantage  of  having  a tape  that  will  print  in 
human-readable  form  when  run  through  a teletype. 

HEXMON  has  three  main  sections:  DUMP,  LOAD/ 
VERIFY,  and  GO.  The  first  section  can  be  used  to  punch 
an  object  program  on  paper  tape.  The  second  part  can  be 
used  to  load  a program  into  memory  or  verify  that  a tape 
was  properly  punched.  The  third  part  is  used  to  go  some- 
where else  when  you  are  finished  with  this  program. 

RUNNING  THE  PROGRAM 

HEXMON  is  started  at  the  beginning  by  jumping  to 
the  label  START.  To  load  a tape,  type  an  T and  a car- 


riage return.  The  tape  reader  will  start  up  (if  it  is  auto- 
matic) and  the  object  program  will  be  loaded  into  mem- 
ory. When  finished,  the  tape  reader  will  be  shut  off,  the 
autostart  address  will  be  printed  and  HEXMON  will  be 
restarted.  This  mode  would  be  used  if  a program  is  to  be 
altered  before  startup.  If  the  program  is  to  be  executed 
after  loading,  type  an  llAfF  (for  autostart)  and  a carriage 
return.  Now  after  the  tape  is  loaded,  the  program 
counter  will  jump  to  the  autostart  address. 

A program  can  be  loaded  at  an  address  other  than  its 
normal  address  by  typing  an  U01T  (for  offset),  an  offset 
address  of  four  HEX  characters,  and  a carriage  return. 
The  offset  address  is  added  to  the  record  address  after 
the  latter  has  been  added  to  the  checksum.  An  offset  of 
2000  will  load  the  program  8K  bytes  above  its  normal  ad- 
dress. An  offset  of  F000  or  -1000  will  load  the  program 
4K  bytes  lower. 

Tapes  without  checksums,  or  tapes  that  have  one  or 
two  defects  can  be  loaded  by  typing  an  llN"  and  a car- 
riage return.  A checksummed  paper  tape  can  be  pro* 
duced  by  typing  a “D1'  (for  dump),  the  starting  address  of 
four  HEX  characters  (most  significant  byte  first),  the 
stop  address  (four  HEX  characters),  the  autostart  ad- 
dress (four  HEX  characters),  and  a carriage  return.  The 
autostart  address  will  normally  be  the  starting  address 
of  the  program.  Alternately,  the  address  of  your  regular 
monitor  could  be  used.  (There  is  no  reason  to  use  the  ad- 
dress of  HEXMON,  since  a load  command  of  ,sLTt  will 
branch  back  here  at  the  completion  of  the  load.)  If  an  er* 
ror  is  made  while  entering  the  information,  type  a 
Control-X  and  HEXMON  will  restart  giving  a 

Since  each  record  of  a file  has  its  own  load  address, 
several  non-contiguous  patches  can  be  punched  on  one 
tape  (file)  with  the  H,P,E  series  of  commands.  For  exam- 
ple, update  patches  to  a long  program  can  be  punched 
as  a series  of  separate  records  with  one  end-of-ffle 
record  for  the  whole  tape.  Here  the  autostart  address 
would  logically  be  the  starting  address  of  the  main  pro- 
gram. Load  the  original  program  with  the  ilL”  option  so 
it  will  not  start  up.  Then  load  the  patch  tape  with  the 
option  so  that  the  main  program  will  start  up  after  the 
patches  have  been  loaded  on  top  of  the  original  program. 

To  make  the  patch  tape,  first  type  an  ISH”  (for  header) 
to  produce  a blank  leader.  Then  type  a "P”  (for  patch), 
the  start  address  (four  HEX  characters),  the  stop  ad- 
dress (four  more  HEX  characters),  and  a carriage  return 
(no  autostart  address  as  in  a regular  dump). The  selected 
portion  of  memory  will  be  punched  out  and  the  program 
will  await  an  additional  command  (no  end-of-ftle  record 
or  trailer  at  this  time).  Additional  patches  can  now  be 
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punched  by  using  the  ' P,T  command 
again.  When  all  the  patches  have 
been  made,  type  "E"  (for  end),  an 
autostart  address,  and  a carriage  re- 
turn. The  end-of-file  record  (with  a 
record  length  of  zero  and  a record 
type  of  01)  will  be  punched,  includ- 
ing the  autostart  address,  A blank 
trailer  will  also  be  punched  and 
HEXMON  will  be  restarted. 

Typing  a “G>J  (for  go),  a 4-character 
address,  and  a carriage  return  will 
allow  you  to  go  to  another  program* 

SUMMARY 

HEXMON  requires  664  bytes  of 
memory  including  seven  levels  (14 
bytes)  of  stack.  The  program  will  run 
in  less  memory  if  the  stack  is  replaced 
elsewhere.  We  put  the  stack  for  our 
programs  near  the  top  of  memory  in 
a IK  memory  board  (an  original 
MITS)  addressed  to  FO0O  HEX.  (You 
can  buy  a 4K  memory  board  with  all 
components  but  memory  for  less 
than  $50,  then  buy  IK  of  21L02 
memory  chips  to  go  in  it.  Cut  the 
address-select  lines  for  the  other 
three  K rows  and  tie  them  to  the  five- 
volt  supply.) 

HEXMON  is  written  for  a console 
addressed  to  10/11  HEX  (20,21  octal) 
and  a punch/reader  addressed  to 
12/13  HEX  {22/23  octal).  All  of  the  in- 
put/output routines  are  located 
together  near  the  beginning  of  the 
program  so  they  can  be  easily 
changed.  In  particular,  a single  ter- 
minal such  as  a teletype,  can  be  used 
for  both  the  console  and  the  tape 
punch/reader.  But  In  this  case,  the 
tape-input  routine  (which  doesn’t 
echo)  and  the  keyboard-input  rou- 
tine (which  does  echo)  must  both  be 
retained.  Otherwise,  data  read  from 
a tape  will  be  echoed  on  the  console 
and  won’t  be  input  properly.  The  key- 
board-input routine  ignores  any 
nulls  that  might  be  input  from  the 
trailer  of  a paper  tape,  while  it  is 
searching  for  the  next  command* 
The  following  table  gives  the  ad- 
dresses and  values  that  might  have 
to  be  changed  for  your  system.  For 
example,  if  your  interface  chip  is  ac- 
tive low,  change  the  JUMP  ZERO  to 
JUMP  NOT  ZERO.  Column  2 gives 
the  corresponding  labels  for  the 
source  program,  which  was  written 
with  a MITS  Software  Package  II 
assembler*  The  commonly  used  reo 
ord  length  of  10  HEX  (16  bytes)  is  used 
here.  This  produces  a record  con- 
taining 42  HEX  characters  (plus  the 
colon).  A record  length  of  18  HEX  (24 
bytes)  will  also  fit  on  a 72-character 
teletype  line,  shortening  the  printed 
length  of  the  program. 

Two  programming  tricks  are  used 
in  HEXMON.  The  subroutines 


PHEX1  and  HEX1  convert  binary 
^umbers  to  ASCII  HEX  using  a DAA 
instruction  twice.  The  error  mes- 
sage routine  near  the  end  of  the  pro- 
gram uses  the  MITS  DB  trick  to  skip 
over  an  instruction.  When  entering 
from  MERROR,  the  MVI  A,"MT'  in- 
struction is  interpreted  correctly. 
But  when  coming  down  from  CHECK, 
the  DB  1 makes  the  MVI  instruction 
look  like  an  LXI  D,  This  saves  two 
bytes,  but  more  importantly,  it 
avoids  a JMP  and  makes  for  smooth- 
er top-down  programming,!! 


SOURCE 

PROGRAM 

VARIABLE 

ADDRESS 

(HEX) 

DATA 

{HEX) 

Deline  stack 

STACK 

SCOT 

5E99 

Record  lenglh 

RLEM 

5CC4 

10 

Console  status  addr 

TVSTAT 

5C6F  5C80 

10 

Console  data  addr 

TV DATA 

5C76,  sees 

H 

Input  ready  mask 

1MMSK 

5C7^ 

) 

Out  pul -ready  mask 

OUTMSK 

5C82 

2 

Jump  zero 

5C?2,  5C83 

CA 

Tape  status  addr 

TSTAT 

5C55,  5CS4 

12 

Tape  dala  addr 

TDATA 

5C5C,  5C6C 

13 

Input -ready  mask 

TIM 

5C57 

1 

Ouiput-rearjy  mask 

TOM 

5C66 

2 

Jump  zero 

5C5S,  5CS7 

CA 

Same  day  shipment.  Fir  si  Ifne  par  is  only.  Factory 
tesied  Guaranteed  money  back.  Quality  lC"s  and 
oiber  components  at  factory  prices 
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w 

frnrt 
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Stnpt 

Mli'N 

FUFry 
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Sinclair  3Yz  Digit  Multimeter 

Batt.  oper.  ImVand  .INAresDtutbn.  Rt- 
sisEance  to  20  meg,  i°'n  accuracy,  Smalt, 
portable,  completely  assem.  in  case,  t yr. 
guarantee.  Besi  value  ever!  553.95 

New  Cosmac  Super  “ELF" 

RCA  CMOS  expandable  microcomputer 
w.’HEX  keypad  input  and  video  output  for 
graphics.  Just  turn  on  and  start  loading 
your  program  using  She  resident  monitor 
on  FtOM.  Pushbutton  selection  of  ell  four 

60  Hz  Crystal  Time  Base 
Kit  £4.75  Converts  digital  clocks 
Irom  AC  fine  frequency  to  crystal  time 
base.  Outstanding  accuracy.  Kit  includes 
PC  hoard,  MM5369,  crystat,  resistors, 
capacitors  and  trimmer. 

Not  a Cheap  Clock  Kit  $14.95 

Includes  Everylhing  except  case.  2-PC 
boards,  6-, 50"  LED  Displays.  501 4 clock 
chip,  transformer,  all  mmponenls  and 
lull  instructions  Same  clock  Jell  willi  .00 
displays.  s 21.95 

CPU  modes.  LED  indicators  of  current 
CPU  mode  and  four  CPU  states.  Single 
step  op.  tor  program  debug.  Built  In  pwr. 
supply.  256  Bytes  of  RAM,  audio  amp.  & 
spkr.  Detailed  assy.  man.  w/PC  board  & 
all  parts  fully  socketed.  Comp.  Kit 
$106.95  High  address  display  option 

Clock  Calendar  KH  $23.95 

CT7D15  direct  drive  chip  displays  date 
and  time  on  .6”  LEDS  with  AM- PM  Indi- 
cator. Alarm/daze  feature  includes  buz- 
zer. Complete  with  all  parts,  power  supply 
and  instructions,  less  case.  I 

Digital  Temperature  Meier  Kit 

tndoor  and  out  Pa  or  Automatically 

switches  back  and  rurtii.  Beaulllul  50" 
LED  readouts  Nothing  like  it  available. 
Meeds  no  additional  pads  far  complete, 
full  operation.  Will  measure  -1GQ':  to 
♦ 200’' F*  air  or  liquid.  Very  accurate. 
Complete  insiructbns.  S39.95 

8.95:  Low  address  display  option  9.95, 
Custom  hardwood  cab.:  drilled  front 
panel  19,75  Mrcad  Battery  Backup  Kit 

w all  parts  4.95  Fully  wired  and  tested  in 
cabinet  151.70  1802  sort  war  a xchng. 
club:  write  lor  info 

4K  Elf  Expansion  Board  Kit 
with  Cassette  t/F  $705 

Available  on  board  options:  IK  super  ROM 

2*5  MHz  Frequency  Counter 

Kit  Complete  kit  less  case  537.50 

3D  MHz  Frequency  Counter 

Kit  Complete  kit  less  case  $47.75 

Prescaler  Kit  to  3S0  MHz  519,95 

NfCad  Batt,  Fixer/Charger  Kit 

Opens  shorted  celts  that  won’t  bold  a 
charge  and  tnen  charges  them  up.  all  in 
one  kit  w.'futl  parts  & in  si  rue  S7.2S 

monitor  Si 9,95  Parallel  t/Q  port  S7.95 
RS232  VF  53.50  TTY  20  ma  NF  51.95 
S-tOO  Memory  I F 55.30 

Tiny  Baste  for  ANY  18D2  System 

Stopwatch  Kit  $26.95 

Full  six  digit  battery  operated.  2-5  volts. 
3.2788  MHz  crystal  accuracy.  Times  to 
59  min . 1 59  sec , , 99 1 /1 00  sec.  Times  eld  . 
split  and  Taylor,  7205  chip,  all  compo- 
nents minus  case.  Full  instruc  j 

RCA  CosmacVIP  Kit  275,00 

Video  computer  wrth  games  and  graphics, 

Kansas  City  Standard  Cassette  $10.00 
On  ROM  Monitor  S 36. 00 
Super  Ell  owners  take  30°* 

Hrinindl  Pnpmn/'  hkEI  Cpr  Irit 

73  tC  Update  Master  Manual 

1375  tC  Update  Mailer  Manual  S30.DD 
Complete  1C  data  selector  2175  pg.  Mas- 

unginai uusrnuc  tLr  kii 
All  parts  and  mslruds.  $89.50 

Board  only  14.95 

Auto  Clock  Kit  S15.95 

DC  clock  with  4-.5tr  displays.  Uses 

i Kilalinnsil  M A T ifik  1 "0  rnnHiilp  mi i h slirin 

ter  reference  guide  Over  42.000  cross 
references.  Free  update  service  through 
1978.  Domestic  postage  S3. 50.  Foreign 
S6  QO  Final  1977  Master  closeout  S15.5D 

Video  Modulator  Kit  £9*95 

Convert  your  TV  set  inlu  a high  quality 
monitor  without  affecting  normal  usage. 
Complete  kit  with  full  instructions. 

national  lYUi-iuii  rnGEJUic  wufi  dPdrm 
option.  Includes  light  dimmer,  crystal 
limebase  PC  boards.  Fully  regulated, 
camp,  instructs,  Add  S3, 95  lor  beautiful 
dark  gray  case.  Best  value  anywhere. 

TERMS:  £5.00  min.  order  U.S.  Funds,  Calif  residents  add  6%  Lax.  FREE:  Send  for  your  copy  of  our  NEW  1978 

Ban kArneri card  and  Master  Charge  accepted.  QUEST  CATALOG.  Include  24c  stamp.  1 

L Shipping  charges  will  be  added  on  charge  cards.  A 
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/ INPUT  START  / f-f 
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iHEXMONl  A Mrf.ll  I MS  TO  DUMP#  LOAD,  AMD  VERIFY 
1 INTEL  KDf  CHECKSUM  TAPES,  WITH 

I OPTIONAL  AUTO START  (LOAD  AND  GO  ) . 

J 

J PROGRAMMED  FOR  AN  flOOO  M I C.RJ PROCES SOfl 
I BY  ALAN  R.  KILL  ER 

iUZV  MSilCO  TECH,  SOCORRO,  NM  ST301 
i 505-035*5619  SEPTEMBER  16,  1977 

1 

1 REQUIRES  664  BYTES  OF  MEHORY- 

/KEYBOARD  ADDRESS  IS  10/ 11  HEX  £20/21  OCTAL  1 

;tape  address  is  12/13  rex  £22/23  octal? 

J1F  TAPE  READER  IS  AUTOMATIC,  THE  PROGRAM 
1 WILL  START  AND  STOP  IT- 


JWtJ  STARTED  AT  "START1 
IA  "*M  AS  A PROMPT - 


/ program  prints 


I TO  LOAD  A TAPE, 
t RETURN  C C R>  - 


Tf PE  AN  "L"  FOLLOWED  BY  A CARRIAGE 


I TO  LOAD  AND  AUTOSTART  A TAPE  E PITCHED  VI TH 
I THAT  FEATURE)  TYPE  AN  "A*"  AND  C«, 

J TO  VERIFY  A TAPE  AGAINST  MEMORY  TYPE  A "V*1  AND  A CR- 

I TO  LOAD  A NON-CHECKS  EMM  ED  TAPE  TYPE  AN  "N"  AND  A CR, 

J TO  LOAD  A TAPE  AT  OTHER  THAN  ITS  NORMAL  ADDRESS,  TYPE 
fAN  "O'1,  A TWO -BYTE  < A-CH  Aft  AC  TER)  OFFSET  ADDRESS  TO  BE 
J ADDED  TO  H,L,  AND  A CARRIAGE  RETURN.  AS  THE  TAPE 
J LOADS  AT  THE  N£  W ADDRESS,  THE  CHECKSUM  WILL  BE 
/PROPERLY  CALCULATE  AN  OFFSET  OF  Q*O0  WILL  LOAD 
I THE  TAPE  IK  HIGHER,  AN  OFFSET  OF  FOOD  OF  -JtJOQ 
IVILL  LOAD  THE  TAPE  AX  LOWER. 

I 

I TO  DUMP  A PORTION  OF  MEMORY  TO  TAPE  ENTER  A "D", 

: THE  START  ADDRESS  £ MOST  SIGNIFICANT  BYTE 
J FIRST),  THE  STOP  ADDRESS,  THE  EKE  CUTE  (AUTO- 
t START)  ADDRESS  AND  A CflU  THE  LAST  RECORD 
f WILL  HAVE  A EERO  RECORD  LENGTH,  THE  AUTO- 

162  INTERFACE  AGE 


srofl 

5 COD 

sc  00 
scoo 

SC  00 
SC  DO 

5C0Q 
SC  00 
scoo 

5C00 

SCOD 


SCOO  3199SE 


I START  ADDRESS,  AND  A RECORD  TYPE  0 F 1 TO 
) INDICATE  AUTOSTART- 
* 

t SEVERAL  NON -CONTIGUOUS  PATCHES  CAN  BE  PUNCHED  AS 
I ONE  TAPE.  TYPE  AN  ■«"  TO  PRODUCE  A BLANK  HEADER* 
I THEN  TYPE  A "P",  THE  START  AN  D STOP  ADDRESS,  AND 
t A CARRIAGE  RETURN  FOR  EACH  PATCH  REGION-  FINALLY 
) TYPE  AN  ”EM,  AN  AUTOSTART  ADDRESS,  AND  A OR  TO 
* PUNCH  THE  END-0 F- FILE  RECORD  AND  A aLANK  TRAILER- 
I 

I ENTER  A "G",  FOLLOWED  BY  AN  ADDRESS  AND  CR  TO  GO 
1 SOMEWHERE  ELSE,  E- G-  TO  RETURN  TO  YOUR 
/ REGULAR  MONITOR* 

/CONTROL-*  ON  INPUT  WILL  RESTART  THIS  PROGRAM- 

J WHEN  A CHECKSUM  ERROR  OCCURS,  A "C"  AND  THE 
l ADDRESS  WILL  BE  PRINTED- 

JA  MEMORY  ERROR  (LOADING  INTO  PROTECTED  OR  NON- 
i EX  1 5 TEN  T MEMORY?  WILL  PRINT  AN  "MTi  AND  THE 
J ADDRESS-  A "7“  WILL  BE  PRINTED  ON  IMPROPER 
J KEYBOARD  INPUT,  AND  THE  PROGRAM  WILL  BE. 

I RESTARTED, 

i 

I EQUATES 


1NHSK 
3UTHSK 
T DATA 
TSTAT 
TIM 
TOM 
CR 
LF 

UlttttfttllltJAttttriiilJtriitiJtUfi; 

s 

STARTl  LX  1 SP,  STACK  i STACK  IS  AT  E 


EQU 

1 A 

/RECORD  LENGTH 

EBU 

J IH 

/KEYBOARD  DATA  ADDRESS 

E«U 

1 OH 

/KEYBOARD  STATUS  ADDRESS 

ECU 

I 

i KEYBOARD  INPUT- READY  MASK 

EGU 

2 

/ KEYBOARD  0 UTPU  THREADY  MASK 

E0LT 

J3H 

/TAPE  DATA  ADDRESS 

ECU 

I2H 

/TAPE  STATUS  ADDRESS 

ECU 

l 

; tape  input-ready  mask 

ECU 

2 

I TAPE  OUT PUT- READY  MASK 

ECU 

ODM 

/CABBAGE  RETURN 

EGU 

DAN 

J LINE  FEED 

MARCH  1978 


SOFTWARE  SECTION 


SOFTWARE  APPLICATION 


SC  03 

a I 0000 

LXi 

h,  o 

SC  06 

aaaasE 

SHLD 

3FSET 

IZEHB  udAD  S FFSET 

SCO® 

CD®  iso 

CALL 

CRLF 

sc  oc 

aeas 

MV  I 

Am  ’*1” 

JPfllNT  A PRIJHT 

SCCE 

CD7E5C 

CALL 

BUTT 

SC  1 1 

C06ESC 

RD2t 

CALL 

READ 

I INPUT  THE  TASK 

SC  I a 

37 

flRA 

A 

IIS  IT  ZER37 

SC  l s 

CAI  15C 

JZ 

ana 

I IGNORE  NULLS 

SC  19 

aaaA5£ 

STA 

TASK 

I SAVE  TASK 

scis 

FE44 

CPI 

IT  D-i 

I DUMP 

SC  10 

CAA3 SC 

JZ 

DUMP 

scao 

FE  50 

CPI 

"P" 

J DUMP  PATCH,  Hd  E3F 

s caa 

CA945C 

jz 

PATCH 

seas 

FE4S 

CPI 

”E" 

1 END-BF-FILE  RECORD 

5C2T 

CAB  A5C 

JZ 

£«JF 

SC2A 

FE<feJ 

CPI 

"H" 

1 PUNCH  BLANK  HEADER 

scac 

CAI 450 

JZ 

H EADR 

SC  2F 

FE4C 

CPI 

"L” 

I LB  AO  V1THBUT  AUTB  START 

503  1 

CAD6SO 

JZ 

LB  AD 

SC34 

FE4I 

CPI 

"A” 

1 LB  AO  AND  AUTOSTART 

scat 

CAD65D 

JZ 

LB  AD 

5C39 

FES  a 

CPI 

"V" 

I UERI  FY 

sc3& 

CAD6SD 

JZ 

LBAD 

5C3E 

FE4E 

CPI 

'TN  '* 

IHBN-CKECKSLMHED  TAPE 

SCAD 

CAD65D 

JZ 

LB  AD 

SC4J 

FE4  T 

CPI 

J 0 FFSET  H/L  WINTER 

seas 

C AC OSD 

JZ 

BFFST 

50*3 

FE47 

CPI 

ITQM 

JOB  sbhevhere 

SC*A  C2$0$E 

jm 

ERR0R 

j juju  mu 

J 11 

ii  immmmmmmiimmi 

i 

JRaUTINE  70 

JUMP  TB  ANOTHER  PRBGRAM 

SCAD 

CD79SD 

t 

CALL 

REA  »IL 

1 get  JLMP  address 

SC  50 

CD66SD 

CALL 

G3 

1LJJH  FOR  OR 

5C53 

E® 

JPCrtLl 

PCHL 

UK,  CJBDaYE 

1 SUBROUTINE 

TB 

INPUT  A 

BYTE  FHUH  PAPER  TAPE 

SC  5* 

Dflia 

TIN  i 

IN 

TSTAT 

; INPUT  STATUS 

SCS6 

£40 1 

AHZ 

TIM 

I HASH  LHVANTED  BITS 

SC  55 

CASASC 

JZ 

TIN 

1 LB d P iHTtL  READY 

sesa 

DBL3 

IN 

TO  AT  A 

I READ  DATA 

sc  so 

E4TF 

AMI 

7FH 

I STRIP  PARI  TY 

5C5F 

09 

RET 

SC  60 

3E3A 

PCBLNi 

HVI 

A#  " 1 " 

} PUNCH  A CdLBN 

J SUBROUTINE 

TB 

PUNCH  A 

BYTE 

SC  62 

F$ 

Pd  UTi 

PUSH 

PSW 

I SAVE  3YTE  dN  STACK 

sets 

oaia 

WUTV| 

IN 

TSTAT 

I READ  STATUS 

5C65 

E602 

AN! 

TBH 

1 M ASK  LHVANTEO  BITS 

SCSI 

CA6J5C 

JZ 

pa  utv 

ILBBP  1WT1L  READY 

5C&A 

FJ 

PSP 

PSW 

1 RETRIEVE  BYTE 

5060 

0313 

J U T 

TDATA 

J punch  IT 

SC6D 

C9 

RET 

j s yeas uti me 

TB 

1 hN  PUT  A 

BYTE  FftBH  ME  KEYBdARD 

SC  6 5 

OB  10 

READl 

IN 

tystat 

1 READ  STATUS 

SC  70 

£601 

An  I 

INNSK 

I MASK  UN  VAN  TED  31  TS 

SC  12 

C AA£ SC 

JZ 

READ 

l LBB  P LH  T [ L READY 

SC7S 

OS  l 1 

IN 

TYDATA 

5C77 

£67  F 

AMI 

7 PH 

t STRI  P PARITY 

5C79 

FEld 

CPI 

I3H 

1 RESTART  BN 

3C7B 

CAOOSC 

JZ 

start 

I CBNTRBL-X 

f SUBRdUTlNE 

TJ 

J UTPUT  A CHARACTER  TB  THE  KEYOJARD 

SC7E 

FS 

if  UTTi 

PUSH 

PSH 

5C7F 

OB  10 

aurvi 

IN 

tystat 

I READ  STATUS 

sea  i 

E6D2 

ANI 

butnsk 

1 MASK  LHVANTED  BITS 

sea  a 

CA7FSC 

JZ 

0 UTV 

JLdBP  UNTIL  READY 

SCBA 

FI 

PBP 

F5U 

JRETRIEVE  BYTE  FRdM  STACK 

sea  7 

03  1 J 

JUT 

TYDATA 

IdUTPUT  TB  HEYBJARD 

sea® 

C9 

RET 

J ENTRY 

TB  PUNCH  END“BF-FILE  RECBRO  AND  BLANK  TRAILER 

5C9A 

C0795D 

EB  El 

CALL 

REAJXtL 

J S ET  AUTB  START  ADDRESS 

scac 

E5 

PUSH 

H 

1 PUT  bn  stack 

sea  e 

C M 650 

CALL 

CJ 

ILdBK  FriR  CARRIAGE  RETURN 

SC®  1 

C3FASC 

JHP 

DJNE1 

7 ENTRY 

Td  PUNCH  A PATCH  y 1 Tri  NS  END  B F FILE 

SC®  a 

C 079  50 

PATCH l 

CALL 

Ft  EADHL 

1 1 N PUT  S TAR  T ADDH  ES S 

SC®  7 

EB 

XCHG 

5C®0 

CD7®  50 

CALL 

RtAOHU 

J INPUT  ST0P  ADDRESS 

5 C9EJ 

ES 

XCHG 

5C9C 

13 

I NX 

D 

SC9D 

CD065D 

CALL 

Cd 

7 LBd K FUR  CARRIAGE  RETURN 

SC  AO 

C3B75C 

JrtP 

NEVREC 

i punch  records 

u m i 

mm 

imtmmmmimiiimmmm 

t ENTRY 

FBR  DUMP  14  TAPE 

SC  A3 

C 079  SO 

OUHPl 

CALL 

REA  DHL 

I READ  START  ADDR  ESS 

SCA6 

IB 

XCHG 

SC  A? 

C 07®  50 

CALL 

BEADHl 

J READ  STBP  ADDRESS 

5CAA 

KS 

XCH6 

SCAB 

13 

I NX 

D 

SCAC 

ES 

PUSH 

H 

SCAD 

CD79SD 

CALL 

ft£A«L 

i READ  AUTBSTART  ADDRESS 

scao 

£3 

XTHL 

J PUT  dN  STACK 

SCSI 

CDdftSD 

CALL 

GB 

l lBBK  fbr  cr 

sea* 

CD 1 A5  D 

CALL 

L EADR 

JPLtlCH  LEADER 

i Start  new  record*  kerb  the  ck  eckslci 

; PUNCH  A CRj  LF,  AMD  2 M ULL5 

; 

SC Q7  CDA2SQ  NEVKEGl  CALL  PCRL f i PLHGH  GR*  LF,  MULLS 


I 


i FIND  RECORD  LENGTH 
{ 


5CBA 

73 

MB  V 

A#  £ 

ICdHPARE  LBV  STB  P TH 

seas 

95 

5US 

L 

J Td  LBV  Pd  INTER 

scac 

At 

NBV 

Cm  A 

J SAVE  DIFFERENCE  IN  C 

SCUD 

7A 

KB  V 

A,  0 

7CBPMARE  HIGH  STB  P 

5C3E 

9C 

ssa 

H 

J Td  HIGH  PB1NTEH 

SCOF 

A7 

MB  V 

a,  a 

I SAVE  DIFFERENCE  IN  S 

SCCO 

UAB05E 

JC 

ERRBR 

i LrlPRBPER  INPUT  Hj  L > D,  E 

sees 

3ELD 

H VI 

A,RLEN 

1 SET  UP  FBR  FULL  RECdRD 

5CCS 

C2D2  5C 

UNZ 

NEV3 

1 USE  FU-L  RECBRD  LENGTH 

sees 

B9 

CMP 

C 

J CBM  PARE  TJ  E-L 

5CC9 

DAD0  5C 

JC 

NEva 

} USE  fU-L  RECdRD  LENGTH 

5CCC 

IS 

MB  V 

A,  & 

1 ARE  SJTH  E-L  AND 

5CCD 

01 

BRA 

c 

I D-E  ZEBflT 

5CCE 

CAFBSC 

JZ 

EMNE 

J YES,  REC  LENGTH  - 0 

SCO! 

79 

MB  V 

A#  C 

I SHORT  R EG B R D LENGTH 

5 CDS 

4F 

NEH2 1 

MB  V 

Cr  A 

; put  record  length  in  C 

SCP3 

ODAOSC 

call 

PC  BLN 

I PUNCH  A CBLdN 

SC  Da 

79 

MB  V 

A#  C 

> FETCH  RECBRD  LENGTH 

5CD7 

0600 

M VI 

3,  Q 

7 ZERB  THE  CHECKSUM 

5CD9 

COCASD 

CALL 

PNHEX 

; PLWCH  RECBRD  LENGTH 

5CDC 

C0SS5D 

CALL 

PUNHL 

1 PUNCH  M/L 

5CDF 

AF 

XRA 

A 

5 CEO 

CDSASD 

CALL 

PNHEX 

I PUNCH  REC  3RD  TYPE  £ ODl 

sees 

7E 

PMEWt 

MB  V 

A,  H 

SCE4 

CDEA5D 

CALL 

PNH£X 

I PUNCH  USURY  HYTE 

BCE7 

23 

INK 

H 

1 I NCR-  H EMBRY  WINTER 

SC  £3 

0 0 

OCR 

C 

1 DECREMENT  RECORD  LENGTH 

5CE9 

C2E3  5C 

JNZ 

PM  EM 

5CEC 

CD5D5E 

CALL 

GSIW 

) PUNCH  CHECKSUM 

SCEF 

C3B7SC 

JMF 

NEVREC 

INOCT  RECBRC 

; FINISHED, 

PUNCH  LAST 

RECdRD,  RECdRD  LENGTH  DU, 

ithe  start  address,  and  a hec.ihd  type  at 


j 


5CF2 

3 ABASE 

DBM  Ei 

LDA 

TASK 

I CHECK  TASK 

5CF5 

FE50 

GP1 

up« 

7 PATCH  WITH  NB  Ed  FT 

5CF7 

C AO  DSC 

JZ 

START 

IYES,  NEXT  PART 

5CFA 

CD605C 

DONE  J) 

CALL 

PC  BLN 

7 PUNCH  A CBLBN 

3GFD 

AF 

XRA 

A 

1 GET  A ZERO 

5CFE 

47 

MB  V 

a,  a 

JZERd  CHECKSUM 

SC  FF 

GD2A5D 

CALL 

PNHEX 

J PINCH  L ERJ  REC B R0  L£®. 

5 002 

EL 

WP 

H 

5 503 

CD2S5D 

CALL 

PUNHL 

I PINCH  AUTBSTART  A/ L 

5006 

CEO  l 

MVi 

A,  1 

SOW 

CD2A5D 

CALL 

PH  HEX 

7PIWCH  RECdRD  TYPE  I 

5 OCR 

CD5D5E 

CALL 

CSUM 

JPiWCH  CHECKSIF4 

5 DDE 

CDLA5D 

CALL 

LEADR 

7 PUNCH  THAI  L EH 

5 P 1 1 

C30D5C 

JNF 

START 

IMEXT  JBB 

J ENTRY 

TB  PlMCil  A BLANK  HEADER  dN  TAPE 

5 D 1 4 

CD1A5D 

HEADfti 

CALL 

L EADR 

5017 

C3005C 

JHP 

START 

J SUO ROUTINE 

TB 

PIPW  BLANK  HEADER  AND  TRAILER 

50 IA 

AF 

LEADRl 

XRA 

A 

1 GET  A ZER0 

SOIB 

043  C 

H VI 

a,  60 

tNIM9ER  d F TAPE  NyLLS 

5010 

CD62  5C 

NLORi 

CALL 

W UT 

5 02  0 

05 

OCR 

a 

5 021 

C2IP5D 

JNZ 

ML  DR 

5 024 

C9 

RET 

J SURRdUTINE 

TB 

PUNCH  K/L 

5 02  5 

7C 

PUNHL  t 

MB  V 

A,  M 

I FETCH  K 

seas 

CD2 A5D 

call 

PNtiEX 

7 PUNCH  IT 

5D29 

7 D 

MB  V 

Ai  L 

1 FECTH  L,  PUNCH  IT 

j SUDRdUTI NL 

TB 

CBN  VERT 

A B I ,'7 ARY  JUMPER  Td 

7 K EX  CHARACTERS  AND  PUNCH  THEM,  ADD  Td  CHECKS Ui 

5 02  A 

r s 

PNHEXl 

PUSH 

PSV 

7 SAVE  BYTE  BN  STACK 

5D2B 

so 

ADD 

a 

7 ADO  TB  CHECK SU1 

5 02C 

47 

MB  V 

B t A 

7 save  it  in  a 

scao 

n 

P3P 

PSv 

JRETRi EVE  BYTE 

5D2£ 

FS 

PUSH 

PSV 

SD2F 

IF 

RAR 

J ft d TATE  UPPER 

5jj3  □ 

IF 

RAR 

5 03  1 

JF 

RAR 

1 TB  LdVEH 

5 D3G 

IF 

RAR 

5D3  3 

CD3  7 5D 

CALL 

PH  EX  1 

; PUNCH  LEFT  CHARACTER 

5 03  6 

FI 

PdP 

PSV 

7 PUNCH  RI6HT  CHARACTER 

1 suorbutine 

Td 

PUNCH  a 

HEX  CHARACTER 

J FRB.M 

LBVER 

Pd UR  BITS 

S03  7 

E40F 

ph  ex  1 1 

AM  [ 

QFH 

j mask  upper  a bits 

5D39 

0 69  0 

ADI 

90H 

5 03  a 

21 

DAA 

7 INTEL  DAfl  TRICK 

5D3C 

CE4Q 

AC  1 

4 OH 

5 03  E 

27 

DAA 

JJNCE  AGAIN 

5D3F 

C3  62  bC 

Jmp 

PB  UT 

f $ US R d UT I N E 

Td 

BUTPUT  H^L  TB  KEY  SB  ARD 

5D43 

7C 

d UTriL 1 

HR  V 

A.  H 

J FETCH  H 

5043 

CD475D 

CALL 

BUTriK 

J PRINT  IT 

5 046 

TD 

MB  V 

A,L 

J FETCH  L,  PRINT  IT 

iSuaRBUTlNE 

TB 

CBN  VERT 

A BINARY  NLHBER 

7 Td  TVd  HEX 

CHARACTERS^ 

, MD  J'RINT  THEM 

5 047 

FS 

B UTHX  i 

PUSH 

PSW 

5D4B 

IF 

RAR 

1 RBI ATE  UPPER  CHARACTER 

5 049 

IF 

RAH 

SD4A 

1 F 

RAR 

I TB  LJVZR 

504B 

IF 

RAR 

5D4G 

CD505D 

CALL 

HEX  L 

t d UTPUT  UPPER  CH  AR  AC  TER 

5D4F 

FI 

PBP 

PSV 

Id UTPUT  LdVEA  CHARACTER 

MARCH  1978 
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SOFTWARE  SECTION 


SOFTWARE  APPLICATION 


l SUBROUTINE 

TO 

OUTPUT  / 

HEX  CHARACTER 

SOFE  7 A 

Ha  v 

JL  0 

;L3JK  AT  TASK 

1 FROM  LOWER 

BITS 

5 OFF  FESfc 

CPI 

'+V'' 

J SEE  I F VERl FY1NG 

J 

5E0J  70 

MHV 

Au»  E 

IKdVE  DATA  BACK  TJ  A 

5 050 

E60f 

KOCU 

atil 

QFH 

J HASH  UPPER  4 01 TS 

5 £02  CAQ65E 

JI 

SKIP 

JJUHP  IF  VERIFYING 

5 052 

C69  0 

ADI 

9 OH 

5 EOS  77 

nav 

Hi  A 

; 5T3RE  DATA  IN  HEMaRY 

5054 

27 

DAA 

J INTEL  DAA  TRICK 

5E06  BE 

SKI  Pi 

CHP 

H 

J CHECK  MEH0RY 

5055 

C E40 

AC  I 

4 OH 

5E07  C2705E 

JNZ. 

MERR0R 

IBAO  HEH3RY 

5057 

27 

DAA 

1JNCE  AGAIN 

5E0A  23 

I NX 

H 

J INCREMENT  MEMaRY  PaiNTEfl 

S05i 

C37ESC 

JHP 

0UTT 

5E03  OD 

OCR 

C 

t DECREMENT  RECORD  LENGTH 

J 

5 EGG  C2FB5D 

JNI 

L33P 

JREC-  LENGTH  N3T  YET  0 

J SUBROUTINE 

T0 

INPUT  A 

HEX  CHARACTER  FH0H  KEY00ARD 

5 EOF  CD63  5E 

CALL 

CH  ECK 

JPRaCESS  CHECKSLH 

i 

5 E 1 2 G3DE5P 

JHP 

HEAD 

/START  NEXT  REG  3RD 

SDSS 

GD6E5G 

H EX  2 i 

CAUL 

READ 

1 GET  CHARACTER 

3 

505E 

0630 

HEX22i 

5UI 

Mg.* 

J SUBTRACT  ASCII  01  AS 

} SUBROUTINE 

Ta 

INPUT  rf/Li  REC0RD  TYPE  FR0H  TAPE 

5 0*0 

DA3  05E 

JC 

ERROR 

J ERfta  R*  < "0" 

* 

5D63 

FSI7 

CPI 

23 

5EI 5 CDE  DSC 

TAPER  L 

CALL 

PH  EX 

/READ  H 

5065 

023  05E 

JtfC 

ERROR 

1 EHRa  Ri  GREATER  THAN  ""  F” 

SElR  67 

MJV 

Hi  A 

5 063 

FEOA 

CPI 

10 

SE19  C0105E 

CALL 

PH  EX 

1 READ  L 

5 06a 

CO 

RC 

IN UMBER  IS  0-9 

5EIC  6F 

nav 

Li  A 

5D*B 

D607 

5UI 

7 

1 

REAP  REC3RD  TYPE 

5 060 

FED  A 

CPI 

10 

* 

sdbf 

DAflOSE 

JC 

ERROR 

;ERRdRi  between  »«<■-«*« 

! CaN  VERT  2 CHARACTERS 

FR3H  TAPE  TJ  3NE  BINARY 

5D72 

C9 

HET 

; CHARACTER  IS  A-F 

j vano, 

1 

STB  RE 

IN  A AND 

ADD  TO  CHECKSUM 

J 

I 5UBR3 UTINE 

T0 

INPUT  A 

H0T  CHARACTER  FRkJfl  TAPE 

5E10  CDT35D 

PH  EX* 

CALL 

HEX 

i READ  UPPER  CHARACTER 

i 

5E2Q  07 

RLC 

inavs  T9  UPPER 

5073 

GD545C 

HEXi 

CALL 

TIN 

I INPUT  A BY TE  FRJM  TAPE 

5E£I  L 7 

RAL 

5D76 

C35E5D 

JMP 

HEK2Z 

5 £23  i 7 

RAL 

JHALF 

■ 

5 £23  I 7 

RAL 

j SUBROUTINE 

ia 

INPUT  K/L  maH  KEYBOARD 

5E24  5F 

M0  V 

Ei  A 

1 SAVE  1 T 

/ 

5E25  COT 3 50 

CALL 

HEX 

/INPUT  LOWER  CHARACTER 

5 07? 

CD2E5E 

READKLl  CALL 

ROHEX 

;read  high  half 

5E29  8 3 

ADD 

E 

JC3K0INE  BOTH 

5D7C 

37 

RHL21 

K3  V 

Hi  A 

I5T3RE  IN  H 

5££9  5F 

M3  V 

E*A 

/SAVE  IT 

5 070 

C02E5E 

CALL 

RDHEX 

;read  lav  half 

5E2A  BU 

ADD 

B 

/ADD  IT  TO  CHECK  SI* 

5D60 

6F 

ilJV 

Li  A 

israRE  in  L 

5E2B  47 

M3  V 

B j A 

/SAVE  IT 

i 

5 ESC  7B 

MOV 

Aj  e 

/RETREIVE  DATA  BYTE 

5 06  1 

3E3A 

COLON I 

HVI 

A#"l" 

JBUTPUT  a colon 

5E2D  C9 

RET 

5D6J 

C37ESC 

JMP 

3UTT 

I 

/subroutine 

Td 

CJNVEHT  TUa  KEYB3ARD 

JSUBR3  UTINE 

ra 

LOOK  FdR  A CARRIAGE  RETURN 

JH£X  CHARACTERS  T3  ONE  BINARY  V0RD 

> AT  THE  END 

jf 

A KEYBOARD  INPUT  LINE 

T 

I 

5E2E  CD5B5D 

RDHEX* 

CALL 

HEX2 

/READ  UPPER  CHARACTER 

5036 

C06E5C 

SO* 

□ ALL 

READ 

t READ  INPUT 

5E31  07 

RCHK2I 

RLC 

/ROTATE  T3 

5D&9 

FEOD 

CPI 

cn 

t A CARRIAGE  RETURN? 

5E32  IT 

RAL 

SMB 

C2S05E 

JNE 

ERROR 

;nb 

5 £33  L 7 

RAL 

J UPPER  HALF 

5 08  £ 

C 39 650 

jhp 

LINE 

5E34  17 

RAL 

t 

5E3S  4T 

K3V 

tli  A 

/ SAVE  IT 

J CARRIAGE  RETURN*  LINE 

FEED  AND  lMLLLS 

506  CD5B5D 

CALL 

HEX2 

/READ  LOWER  CHARACTER 

/ 

5E39  30 

ADD 

B 

/CaHSlNE  BJTH 

509  L 

3EQD 

CRLF1 

HVI 

A*GR 

ICARfUAGE  RETURN 

5E3A  47 

nav 

0i  A 

1 SAVE  1 T IN  B 

5093 

G07E5C 

CALL 

OUTT 

SOB  C9 

RET 

5D9  6 

3 EO  A 

L Iff  El 

HVl 

iL  L F 

JL1NE  FEED 

I 

5093 

007E5C 

CALL 

BUTT 

jRBUTINE  TB 

CHECK  FBR 

AUT35TART 

509  a 

AF 

XRA 

A 

JGET  A ZER4 

1 

S D9C 

C 07 ESC 

CALL 

BUTT 

;twj  nulls 

5E3C  GDI  55 E 

ENDFLt 

CALL 

TAP  EH  L 

/GET  AUTOSTART  ADDRESS 

5D9F  C3T£SC 

Jhp 

BUTT 

3 

AMU  RECORD  TYPE 

1 

5 ejf  rs 

PUSH 

p$v 

J SAVE  RECORD  TYPE 

1 5UBR3  UTINE 

ra 

PlfMCK  A 

CR*  L Ft  NULLS 

5E40  CDIDSE 

CALL 

RHfX 

/INPUT  CHECKSin 

J 

5 £43  CP50  5E 

CALL 

T3  Ff 

1 TURN  0 FF  TAPE  REAPER 

5DA2 

3E0D 

PCRLFi 

HVI 

A*  CR 

ICARR1AGE  RETURN 

5E46  FL 

P0F 

P$U 

/RETRIEVE  RECORD  TYPE 

SDA4 

CD62  5C 

CALL 

pa  TIT 

;PLHCH  IT 

5 £47  FEOL 

CPI 

l 

/TYPE  | ( AUTB  START)  7 

5BA7 

3E0A 

HVI 

AiLf 

;a  line  feed 

5 £49  C2  0C5C 

JN£ 

START 

/NOT  AN  AUT0  START  TAPE 

5 DA? 

CD62  SC 

call 

pa  ut 

;Pl£MCH  IT 

5E4C  7 A 

M3  v 

Ai  p 

# CHECK  TASK 

5DAC 

AF 

XRA 

A 

* GET  A lEHB 

5 £40  FE41 

CPI 

"A" 

1 AUT3  START? 

5 DAD 

C 062  sc 

CALL 

PflUT 

;punch  twa  HULLS 

3E4F  CA535C 

JZ 

JPCHL 

/YES*  JIMP  TB  ADDRESS 

5DflO 

CJ62  5C 

JHP 

F^UT 

5E53  CD4250 

CALL 

3 UTKL 

JNa,  PRINT  HL 

; 

S £55  C 3 DO SC 

JHP 

START 

# N EX  T TASK 

5003 

C 079  50 

0FF3I 

CALL 

REA  DHL 

/INPUT  lMEGATIVE  HEX  4FF5ET 

t 

5 006 

AF 

XRA 

A 

i GET  A Z ERB 

1 SU0RB  UTINE 

Ta 

TURN  J FF  TAPE  READER 

5 OB  7 

95 

SUB 

L 

J INVERT  L 

t 

S DBS 

6f 

MJ  V 

Li  A 

l SAVE  l T 

SE5S  3E13 

TBFFl 

rivi 

Ai  1JK 

5D89 

3 £00 

H VI 

A*  0 

IEERH  WITHaUT  RESETTING  CARRY 

5 ESA  C3  62  5C 

JHP 

P3UT 

SOBS 

9 C 

533 

H 

/INVERT  H 

I 

SOBG 

67 

HO  V 

a.  a 

I SAVE  IT 

I SUBROUTINE 

Ta 

CALCULATE  AND  PLHCH  THE  CHECKS Ui 

so eo 

C3D25D 

JHP 

3FF2 

1 

5ESD  73 

CSlKl 

HB  v 

A#  B 

/HOVE  CHECKSW  TO  A 

j 

5E5£  2 F 

CM  A 

/C0MPLEMENT  IT 

; EH  TRY 

FJfl  £ FF5ET  LOADING 

5E5F  3C 

INR 

A 

/ADO  1 

i 

5E60  C 32 A 50 

JHP 

PNHEX 

/PUNCH  CHECKSUM 

5 DC  0 

4F 

OFFSTl 

H3V 

C*  A 

1 SAVE  "J,+  C0HHA.MO 

I 

5DCJ 

CD6E5C 

CALL 

READ 

t INPUT  A BYTE 

JR0 UTINE  TB 

SEE  IF  CHECKS  LH  IS  C3RRECT  1 1 ERB  ) 

5 DC  n 

FE2D 

CPI 

“ 

: CHECK  FJft  NEGATIVE  aFFSET 

J 

5 DC  6 

CA035O 

J£ 

JFfJ 

JJUWP  IF  NEGATIVE 

5 £60  CDID5E 

CHECK! 

CALL 

PH  EX 

/INPUT  CHECKSUM 

50C  9 

C0SE5D 

CALL 

KEX22 

JCa.MTIHUE  WITH  HEX  ADDRESS 

5E66  AF 

XRA 

A 

J GET  A L ERd 

SDCC 

C 03 1 5E 

CALL 

RDHX2 

5E67  30 

ADD 

B 

JIS  CHECKSUM  ZERHT 

5DCf 

CD7C5D 

Call 

RHL2 

5E63  C3 

RZ 

1 Y ES*  RETURN 

5 002 

22dtl5E 

J FF2i 

SHLO 

0F5ET 

t SAVE  3FFSET  IN  HEHBRY 

S £69  ? A 

M3  V 

A*  D 

J CHECK  C0HHAND 

5005 

79 

H0  v 

A*C 

J retri EVE  TASK 

5E6A  FE4E 

CPI 

*,NH 

JIS  TAPE  CHECKSUM ED7 

i S 1 1 f i 

: i 

iiiftnt  n;n  amain;!  nun 

h , SE6C  ca 

R1 

JN0*  RETURN 

I 

; ENTRY 

FOR  LOAD*  AUTOSTART  AMD  VERIFY 

3 

; 

J ERRBR 

MESSAGES 

5006 

C UtS  6 5D 

LdhDi 

CALL 

□a 

t l a a k fj  r c R 

J 

5 009 

3 E 1 I 

M VI 

A*  1 LH 

J TURN  fl.Y  TAPE  READER 

5E6D  3 E4J 

H VI 

Aj  "C" 

JC  FBR  checksum  ERROR 

5 006 

CO 62  5C 

CALL 

POUT 

5E6F  01 

DU 

l 

/HITS  DO  TRICK  Til  SKIP 

J 

SE70  3E4D 

rtERRGRi 

M VI 

A*  -tHHK 

/PRINT  M F3R  RAO 

J ROUTINE  TO 

PROCESS  THE  RECORD  HEADING  £S  INPUT 

SE72  F5 

PUSH 

PSU 

J 

5E73  CDS3SE 

call 

TJFF 

/TURN  OFF  TAPE  READER 

5 DDL 

CDS45C 

KEADl 

CALL 

TIN 

I INPUT  A CHAR.  FRa.H  TAPE 

SE7  6 Fl 

PtJP 

PS  W 

5 DEI 

FE3A 

CPL 

"l  " 

115  IT  A CaLBN? 

5E7  7 GO?  ESC 

CALL 

a UTT 

J PRINT  ERROR  TYPE 

5 0E3 

C2DE5D 

J-M£ 

HEAD 

JNJ#  TRY  aGAIlM 

5£7A  C 042  5 D 

GALL 

3 UTH  L 

J PRINT  H/L 

5 0E6 

CDLD5E 

CALL 

PH  EX 

J INPUT  REC/RD  LENGTH 

5E7D  C30Q5C 

JMP 

START 

5DE9 

43 

HdU 

Bj  e 

1 START  CH  ECKSLH  VI  JH  IT 

1 

5 PEA 

37 

ORA 

A 

JIS  IT  1ER07 

5E80  30 F 

ERRS  R i 

MVI 

A*  H*7  " 

/PRINT  "T ” FOR  1HPR0PER 

5 DEB 

CA3C5E 

J L 

ENOFL 

JYES*  DUNE 

5ES2  CD? ESC 

CALL 

3 UTT 

/KEYBOARD  INPUT 

5 DEE 

4 F 

MOV 

Cj  a 

:NVi  save  rec«  len.  IN  c 

SES  5 C J 00  SC 

JHP 

START 

50EF 

CDI55E 

CALL 

TAPER L 

; GET  K/L 

I 

5DF2 

£8 

XCHG 

J PUT  ADDRESS  IN  E>£ 

SE33  DODO 

3 FSETi 

DU 

0 

/ 0 FFSET-L3 AD  VECT0  R 

5DF3 

2AS3SE 

L.H  L D 

jfset 

J FETCH  OFFSET 

5 ESA 

TASK  i 

OS 

I 

/CURRENT  TASK 

SDF6 

19 

DAD 

D 

JADD  TB  ADDRESS 

5 ES  B 

D5 

14 

/STACK  SPACE 

5DF? 

3 ABASE 

L DA 

TASK 

J FETCH  TASK 

SE99 

STACK* 

DS 

1 

/ T0P  OF  STACK 

5DFA 

57 

H3V 

Dj>  A 

J SAVE  IN  D 

t 

5DFB 

001 D5E 

LOOP! 

CALL 

P4EX 

J INPUT  DATA  BYTE 
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SOFTWARE  SECTION 


SOFTWARE  APPLICATION 


A Relative  Jump  Ruler 

Speeds  Machine  Language  Programming 

By  John  S.  MacDougal! 


Ruler  in  Position  For  A Relative  Jump  To 
Location  16Dk  The  Second  Byte  Would 
Thus  Be  l,05" 


Machine  language  programming  of  a microprocessor  like  the 
F8r  6800,  6502  or  Z-80  requires  tedious  hex  arithmetic  or 
counting  of  lines  to  determine  the  second  byte  of  a rela- 
tive jump  instruction.  For  the  novice,  this  is  a confus- 
ing task;  for  the  expert  it  becomes  a tiresome 
chore.  The  confusion  and  tedium  of  relative 
jump  calculations  can  be  reduced  with 
the  simple  and  easy-to-make  rela- 
tive jump  ruler  shown  in  the 
illustration, 


The  figure  illustrates  a relative  jump  ruler  (designed  for  the 
F8)  in  use  on  a coding  sheet.  Notice  that  the  ruler  has  two 
columns  of  figures  to  allow  both  forward  and  back- 
ward jumps.  This  covers  about  80%  of  the  actual 
cases.  For  the  remaining  20%,  hex  arithmetic 
must  be  used  or  additional  columns  added  to 
the  ruler.  These  are  used  by  dropping  back- 
ward (or  forward)  three  hexades,  for  ex- 
ample, and  then  using  the  extra  columns 
to  calculate  the  jump. 


The  coding  sheet  illustrated  contains 
an  actual  program  (the  jump  to  loca- 
tion 16D  Is  05).  Naturally,  thecod- 
i ng  sheet  and  the  ruler  must  have 
the  same  line  spacing.  The  back 
side  of  the  ruler  can  be  used 
for  important,  but  easily  for- 
gotten, pieces  of  informa- 
tion relating  to  I/O  ports 
and  sense  digits.  D 


Reprinted  with  permission  from  the  Fairchild  Journal  of 
Semiconductor  PROGRESS,  Vol,  5,  No.  4r  July/Augusl  1977. 


MARCH  1978 


INTERFACE  AGE  165 


SOFTWARE  SECTION 


SOFTWARE  APPLICATION 


A 6800  Relocator 


By  Neal  Champion 


This  program  will  relocate  other  programs,  (including 
itself),  to  any  area  of  your  computer  memory  by  the  entry 
of  three  addresses  and  a single  character  indicator.  A 
displacement,  derived  from  the  two  starting  addresses, 
is  used  to  recompute  absolute  addresses;  relative,  in- 
dexed, direct  and  inherent  code  can  be  moved  without 
change,  of  course.  Immediate  code  operands  also  are 
recomputed,  the  few  desired  unchanged  to  be  reentered 
in  their  original  form  after  relocation  of  the  program. 

The  program  starts  by  prompting  with  an  X,  then  you 
type  the  present  starting  address,  present  ending  ad- 
dress, and  the  new  starting  address.  The  last  character 
to  be  typed  is  an  indicator:  a T to  move  everything 
without  change,  or  any  other  character  to  provide  true 
relocation.  For  example,  to  relocate  this  program,  after 
an  X is  displayed,  type  01 10020831  ION  and  another  X 
will  be  displayed  immediately  following  the  4N\  A pro- 
perly addressed  copy  is  now  resident  at  3110  to  3208, 
Since  MIKBUG™  is  used  for  address  input,  entering  a 
RESET  or  non-HEX  character  will  get  back  to  the 
monitor. 

Comments  are  perhaps  overdone,  however,  how  many 
programs  have  you  seen  with  no  comment  at  all  for 
about  ten  lines  then  something  like  BLFSPK..-.2,*  ap- 
pears to  put  you  on  track? 

Credit  goes  to  Noel  J,  Thompson  of  the  Hawaii  Insti- 
tute of  Physics  for  the  code  from  014A  to  0163,  lifted 
from  his  “Thompson  Lister”  after  using  my  own  much 
longer  section  including  many  CMPA  and  BLS  instruc- 
tions.O 


RADOR 

rruj 

t*EtW7 

ttoEEP 

FOl> 

’If  1 AC 

OLfTFF  c 

EQU 

'if  101 

DIO G 

S|Ptft 

HUP 

2 

New  Address 

Q1Q7> 

CPTR 

RUB 

2 

Current  Address 

01 04 

OF  ST 

RMB 

2 

01 OA 

NEUfOD 

RMS 

2 

01  on 

EPTR 

(IMP 

2 

0110 

55 

5B 

START 

U3AA 

011? 

HO 

El  01 

JSR 

OLITIEE 

0116 

RO 

E047 

JSR 

RADDR 

01  IB 

i 1 

0102 

STX 

CPTR 

oi  i n 

m 

E047 

JSR 

BADDR 

01  IE 

OB 

INX 

01  IF 

FF 

OlOtT 

STX 

EPTR 

01 7.7. 

13D 

F047 

.jsr 

BADDR 

0136 

FP 

0100 

STX 

NPTR 

oi  a a 

CE 

0101 

LDX 

flNPTRf-1 

01 2B 

HD 

01  BD 

JSR 

SDH  HR 

01  2E 

HD 

E l AC 

JSR 

INEEE 

01  31 

01 

54 

CMPA 

*S54 

01 33 

20 

OA 

DUE 

CODE 

01 35 

BD 

5A 

TEXT 

GSR 

MDV1 

01 37 

20 

FC 

ORA 

TE  XT 

0135 

PE 

0102 

COOP 

LOX 

CPTR 

013C 

AO 

00 

LDAA 

D,X 

01 3E 

B1 

CE 

CMPA 

.rf$CE 

01 40 

?7 

10 

BED 

IRTAn 

0143 

B1 

SC 

CMPA 

#$BC 

0144 

27 

14 

BEO 

TRIAD 

01AC 

01 

6E 

CMPA 

01 4 n 

27 

10 

oto 

TRIAD 

01  4A 

B4 

FO 

AND* 

?5FO 

014C 

01 

20 

CMPA 

01 4E 

27 

3* 

SCO 

TWO 

01 10 

q-1 

50 

CMPA 

01  $2 

20 

35 

DCS 

ONE 

01 A4 

H4 

30 

ANDA 

*®30 

0156 

01 

30 

CMPA 

e^O 

oYW 

3 A 

31 

ONE 

TWO 

01  hA 

AG 

01 

TRIAD 

LDAA 

1TX 

0150 

01 

00 

CMPA 

/Tod 

01  5E 

T7 

29 

BEq 

THREE 

Gian 

HI 

AO 

CMPA 

j&ao 

Oif>? 

27 

25 

DEO 

TUBE  E 

0154 

B1 

BO 

GM  PA 

Y3SQ 

0156 

27 

21 

HEQ 

THREE 

01*4 

04 

1=0 

ANDA 

i?'lEO 

01  BA 

FM 

m 

CMPA 

tf’SEO 

OHIO 

2 7 

ID 

RED 

THREE 

01 GE 

BO 

21 

HER 

M0V1 

01 70 

FC 

0102 

LOX 

CPTR 

0173 

ee 

OG 

LOX 

0,X 

0176 

rr 

0105 

STX 

NEWOP 

01 7 R 

CE 

0105 

LOX 

’YOFST  + 1 

017(1 

AD 

32 

GSR 

ADDER 

01 70 

C£ 

DIOR 

LOX 

•if  NEWOP 

OI  BO 

SO 

12 

GSR 

M01 

oiap 

CE 

0107 

LOX  , 

irNE  WOR+1 

OIBS 

BO 

OD 

BSR 

M01 

0137 

20 

BO 

ORA 

CODE 

01  BO 

PD 

Or 

THREE 

HSR 

MOV1 

0130 

PD 

04 

TWO 

0$R 

M0V1 

oi  an 

BO 

o? 

ONE 

GSR  i 

W0V1 

OIRF 

20 

AB 

RRA 

CODE 

G191 

FE 

0103 

MOV  1 

LDX 

CPTR 

0104 

AB 

00 

k*oi 

LDAA 

o,x 

a 195 

FE 

0102 

LDX 

CPTR 

0190 

BC 

DIOR 

CPX 

EPTR 

0190 

ZG 

03 

FJMF 

GE  TON 

010E 

7E 

0110 

JMP 

START 

01  Al 

OH 

BE  TON 

I NX 

01  A3 

FF 

0102 

STX 

CPTR 

01  AS 

FE 

0100 

LOX 

NPTR 

01  AB 

A7 

00 

ST  AA 

O.X 

01  AA 

OR 

tNX 

01  AB 

FF 

0100 

STX 

NFTR 

01  AE 

39 

RTS 

01  AF 

Cfi 

02 

ADDER 

LOAD 

i?02 

01  B1 

00 

CLC 

01  B2 

AG 

GO 

ADI 

LDAA 

0,X 

01 04 

A9 

02 

ADCA 

2 , X 

01 BS 

A 7 

02 

ST  A A 

2.X 

oi  on 

09 

DEX 

01  Bh 

SA 

OECH 

OI  BA 

29 

Ffj 

ONE 

ADI 

OI  BC 

39 

RTS 

OI  RB 

Cl] 

02 

SU0BR 

lpar 

ffoz 

OI  BF 

oc 

CLC 

01  CO 

AG 

00 

SHI 

LDAA 

o(x 

01  c? 

A2 

02 

SI3CA 

2 , X 

01 C4 

A7 

04 

STAA 

4,X 

01  CO 

09 

DEX 

0107 

5A 

DECD 

Dies 

2 e 

r-ti 

ONE 

SSI 

01  CA 

RTS 

Ola  to  Ne-w  Address  Displacement 
temporary  Operand  Storage 
Program  Ending  Address 

Prompt  ia  'X* 

Print  It 

Get  Current  Start  Address 
Put  In  Currant  Address  Pointer 
Get  End  Address 
Increment  it 
ci  nd  s av  $ 

Get  New  Location  Address 
Put  in  now  Address  Pointer 
Set  Pointer  co  Lower  Order  Nibble 
NPTR-CPTR-0F5T 
Get  Text^code  Flag 
and  if  anything  but  a "T* 

Start  Code  relocation 
Else  move  a byte 
and  another,  and  ana  the r, . < . , 

Get  Current  Address 
then  opcode  Byte 
If  Lt»{  IMMEDIATE 
Relocate  3 bytes 
Tf  STX  IMMEDIATE 
Relocate  3 dYEen 
If  LOS  IMMEDIATE 
Relocate  3 bytes 
M*Bk  Off  A LSB 
If  a Branch 
Move  it  and  next  byte 
If  lass  than  SCO 
Moye  it 

Mask  off  bits  5 A 4 
If  both  are  not  1 
Move  2 bytes 

Get  first  byte  of  Operand 
If  a Page  1 address 
Move  3 bytes 
If  a MIKBUG  RAP  address 
Move  3 bytes 
If  a P.I.A.  address 
Move  3 bytes 
If  MIKBUG  RDM  address 
$EOXX  or  SE1XX 
Move  3 bytes 

Move  Opcode  to  new  add  reus 
Point  to  Operand  address 
Get  Operand 
Save  for  addition 
with  Old  to  Mew  Displacement 
New  Open  android  Oporand+OisplacenE’nt 
Get  pointer  to  upper  order  nibble 
and  move  it 

Get  pointer  to  lower  order  nibble 
and  move  it 

Go  back  for  next  Opcode 

Move  a by  t a 
Move  a byte 
Move  a byte 

Go  back  for  next  Opcode 

Get  Current  Address 
and  byte 

Ge t Cu r ren t Add  re  53 
If  not  Program  End 
then  continue 
Else  go  back  to  STAfff 
Advance  pointer 
and  save 
Get  New  Address 
Put  byte  there 
Advance  New  pointer 
and  save 
Return 

Sec  counter  to  2 
Clear  Carry  bit 
Get  Operand  nibble 
Add  to  Displacement  nibble 
Save  as  part  df  New  Operand 
Decrement  pointer 
Decrement  counter 
If  not  zero  then  continue 
Return 

Set  counter  to  J 
Clear  Garry  bit 
Get  New  Address  nibble 
Subtract  Old  Address  nibble 
Save  difference  43  Displacement 
Decrement  pointer 
Decrement  counter 
If  not  zero  then  continue 
Rot urn 
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DIGI-KEY 

CORPORATION 

Qu a I i lx  Ehvi ran t r Com po n t* n is 


SS 1-800-346-5144 


MINNESOTA  RESIDENTS  278-687-6674 


1.00 

1.00 

.« 

3.00 


lfotn 

LF13741 

UttOUW 

LM306H 
LM309K 
LM3I1N 
LM317T 
LM317MP  1.90 
LM310H  7.70 
LMJ20MP-5  1.30 
LM330W-6  130 
LM320MP-ft  UO 
LM320MP-9  1.30 
LM3J0MP-121 2D 
LM320MM5  1 .30 
LM320MF-18  1 2D 
LM320MP-181.30 
UVlJITiiN'iP-H  1 JO 
LM323K  7.50 
EM324H 
LM325N 
LM326N 
LM327N 
LM339N 
LM340T-5  1.25 

LM340T-A  1J5 
LM3JQT-8  1.25 
LMftiDT-10  t.25 
LM34QT-12  1.75 
LM240M5  1-35 
LM340T-1 S 1,35 
LM340M4  1 r75 
LM3RIP-&  .90 
LMMtP-6 
LMJHP-8 
LM341P-10 
UV134 1 F-l  7 


-73 

7.70 

2.70 

3.70 
1.15 


40Q9 

4010 
4&1 
flOU 

4013 

4014 
1015 

401 1 
4017 
4010 

4019 
4070 
4031 
4033 
*023 

*025 

4077 

4020 

4039 

4030 

4031 
UM 
4025 

4Q40 

4041 

<0<2 


4046 

40*9 

4050 

4051 

4052 

4053 
4060 
4066 
4071 
4073 
4073 
4075 

4001 

4002 
4502 

4510 

4511 

4514 

4515 

4516 
4518 
4520 

4527 

4528 
45S5 


UA7K5CU  1.75 
UA2B04OJ  1.25 
UATSOStU 
UA7812CU 
UA7B1JCU  1,25 
UA7815CU  1.25 
UA7B10CU  I 25 
UA7B24CU  1.25 
UA7BL05AC7  .40 
UA7BL06ACZ  .40 
UA7BLGBACZ  .40 
U A7BL1  aAC  Z .40 
UA7BL12AC7  .40 
UA70L15ACJ  .40 
UA7BL18ACZ  .40 
UA7BL24ACZ  .40 
UA7905GJ  1.70 
UA7906CU  ' 
UA7W8CU 
UA79WCU  170 
UA791XU  I If 
UAJ91 5C0  1 -JO 

UA7018CU  1 JD 
UA7924CU  1 .70 


IMM53I4N nr 


B PIN  SOLDER 

.17 

1.60  10 

14  50* 

14  PIN  SOlOER . . . 

,20 

1,90/10 

17JD0/C 

16  PIN  MICE* 

, 42 

2.10' 10 

1B.7S/C 

IS  Pin  SOlpEfl 

,29 

2.75/10 

24.50, * 

2D  PIN  WIDER . . . ■ , 

.30 

2^5/10 

25.35/C 

22  PIN  SOlOER 

33 

3.1  S/10 

77.7S/C 

24  PIN  SOLDER 

.36 

3.60/10 

•J  .-'■  ■■ 

2d  PIN  SOLOER 

.45 

<2510 

ftft.3S,'C 

40  PIN  SOLDER. 

M 

6.0O/10 

so.: 

ft  PIM  WrW  

24 

2. 30/10 

30.50/C 

14  PIN  tf-W 

.26 

2.50/10 

22.C WK 

16  PIN  W-W. 

M 

2,85/ ID 

. 

IB  PIN  W-W 

...  60 

5.70/10 

Si .00.* 

70  PIN  W-W 

70 

6.65/10 

S9.50,* 

33  PIN  W-W 

+ , + . h , , 84 

8.00/ 10 

71 30* 

74  PIN  W-W . 

96 

9.10/10 

81.50* 

38  PIN  W.W 

1,12  10, 00/10 

95.20/C 

40  PIN  W-W , 

. . , , 1.36  1 2.50/10  115  00* 

BKL-iliJ 

UC.'S  * RESISTORS 
I CLOCK  MODULES 
[ DATA  BOOKS  • HEAT 


ONE  EACH  B0S0A,  021 2,  0224  and  8228  PLUS 
SIXTEEN  21 02-1 JS  — ALL  FOR 

$49.95 


MICROPROCESSORS 


TRANSISTORS  • CAPACITORS  * DIODES  > IX.  SOCKETS  & PINS  * SWITCHES 
OPTOELECTRONICS  • BRlADOOADING  & TESTING  DEVICES  * DRAFTING  SUPPLIES 
SINKS  * WIRE  ft  TOOLS-..  AND  MORE.*.  WRITE  TOR  FREE  CATALOG.. 


.001  . .14  1.IS710  9.00* 
.0022  .14  1 . 1 5.'  I O 9 00* 
■W33  .14  1.1 5.' ID  9 00* 

.004 J 14  1J  5.' 10  9,00* 
0068  .14  1,1  S/10  9.00* 
0114  1.15/10  9 00* 
.022  . .15  1,25'ID  1O.00* 


053  . .15  1.35/10  >0.00, * 
,W7.. 15  1.75/10  10.00* 
066  15  1.35/10  1D.0O/C 

.1  . 17  l .35/10  11.00/C 

23  . 73  S .85/10  15.00* 

.03...  30  2.S0na  20  00* 
.47  . . .34  3.00.'  10  24.00* 


ELECTROLYTIC  CAPAQTORS 


VALUE  RADIAL  LEADS 

.47 /50V 00  .65710  5*1,* 

I /50  V 09  .65/10  5.41/C 

2.2/SOV,  . 03  .65/10  5 * I ,'C 

3 3/5QV OH  .65/10  5.41* 

4.7/35V 08  .65/ ID  5,41/C 

4 .7 /50  V . . .08  ,60/lrt  5,75* 

10/1 6 V 09  ,65/10  i,4(/C 

10/2SY OS  65/10  5,66/C 

I0/35V 09  .70/10  JtlJ* 

10/MV  10  ,71/10-  6.58/t 

27/1  tv  .00  .A7?!0  5.66* 

22/ 25V.. 09  .70/10.  t.03* 

72/3SV II  .05/10  7.29* 

22/50V ,12  1.00/ID  MS* 

33/ 16V 09  .75/10  4,90* 

M/25V 10  .01/10  J.50* 

33, '35V  13  1,05/ID  4.65* 

33/MV.  14  1,13/10  10.41* 

47/I0V 09  .71/10  4.52* 

*7/1 6 V 10  .01/10  7.47* 

47/2SV 13  1.05/IB  9.65/C 

47,-35 V 14  1.13/10  1 0,4 1 * 

45/S0V 15  1.21/ID  11.16/C 

I00/1OV  10  .77/10  4,56* 

Ifflj/ltv  ..II  ,05/10  J.28,* 

ICO/25V 13  1,10/10  9 J 5/C 

1O0/3&V 17  1.41/10  11.05* 

lOOMV  . .21  1.71/10  14.55* 

720/1 OV 13  1.0ft/ 10  9,15,* 

230/1 6V 15  1 14/10  9.06* 

230/75V  . 711.71/10  14.55* 

33005V  . 25  7.03/10  17  26/C 

72 &*/V 29  2.35/10  19.96,* 

330./4V 14  1,12/10  950* 

320/1 OV 15  1,14/ ID  903* 

330/14V  ...  .21  1.06/10  I 4rl 4/C 

330/25V 73  1,06/10  15.79* 

330./35V 3ft  2,06/10  2459/C 

330/MV 54  4.30/10  39  /3* 

470/4V 15  1.31/10  11.16* 

470/ MV 71  1.71/10  14,55* 

470/HY  ...  . .23  1 .01/10  15.39* 

470/3SV  .....  .29  225/ IQ  19,76* 

470/35V 41  3,27/ID  30.26* 

47Oi'S0V 54  4.30/10  39.73* 

ID00/6V  . . . . 23  1.90,110  16.50* 

1000/1 0V  . . ,34  1.96/10  10.62* 
]0OOn*V.  ■ .29  2.35/10  19.96* 

1QO0/25V 42  3.33/10  28.27* 

1000,' 35V.  60  4.8 1/1 0 44.45* 

22O0.'6V 36  7-80/10  36.43* 

7200,10V 43  3.J2/10  2S.27/C 

2200.'  16V 54  420/10  3658* 


AXIAL  LEADS 

.11  .90/10  7 45/C 
,11  90/10  7 .65* 

.12  .90/10  7.112* 
.12  1 DO, '10  8.31* 
,12  .95/10  7.91* 
r17  1,00/10  8.31* 
.11  .90/10  7.45* 
.12  1.00/10  8.11* 
13  1.10, '10  8.94* 
.14  1.1 5/10  9.54* 
.12  1 00/10  821* 
.13  l.DS/10  8.74* 
,15  1,19/TO  9.9$* 
.17  1.33/10  11.31* 
.13  1.00/10  8.48* 
.14  1.15/10  0.56* 
.17  1.34/10  11.23* 
.19  152/10  1289* 
.13  1 .04/10  9.50* 
.14  1,15/10  9.54* 
.17  1.30/10  11.37* 
.19  1 .51/10  12.E9* 
,21  1 71/10  14.55* 
.14  1.13/10  4.54* 
.17  1.30/10  11.22* 
.20  1.55/ 10  13.10/C 
.25  1.93,'10  1 6.S-D* 
.39  3.30, '10  19.70/C 
,10  1.43/10  12.05/C 
.20  1.55/10  13,30* 
,29  2.35/10  19.96* 
.35  2.79/10  33.70,'C 
.40  3.23/10  27.44/C 
,19  1,48/10  13.71* 
.21  1.64/10  15.1ft* 
.31  3.45/L0  72.70* 
3S  3,07/10  38.38/C 
.43  3.43/10  31.68* 
.40  4.81/10  44  45* 
.30  1.64/I0  15.13* 
.31  3,45/10  22.70/C 
,13  2.66/10  24.59/C 
.43  3.43/10  21 .66, * 
.47  3.70/10  34.99* 
.75  6.03/10  55. 80* 
.35  3.76/10  35.54* 
.38  J 07.,  1 00  76.38,* 
.43  3.43/10  21 .68* 
.6ft  S.42/L0  SO,  1 ft/C 
.75  6 03.'1D  55.81,* 
.41  3.43/10  31.68* 
.60  4.01/10  44.45  C 
.68  5.42/10  50.13/C 


Best  Values  Yeti 

80BGA 

6-BIT  CPU.  7 U58C  CVClt 

S13.9S 

821? 

0- bit  i/O  poat  . 

J 3 95 

8716 

il-DiRLCHGNAl  BUS  DRIVER  . 

5 4.25 

8274 

CLOCK  GENERATOR.  . . . 

5 3 95 

wm 

SYSTEM  COHTROILLR 

3 6 95 

8251 

commuhicakons  Interface  . 

512.95 

8J5S 

PERIPHERAL  INlEHfACE 

511  95 

1 703A 

3K  LPftOM  1256e8) 

5 6 95 

J70fl 

LUi  (PMM  IlKtS/  . ...  

529.50 

3102-1 

Hi  RAM  SOD  NS.  . 

5 1.79 

5C/MP 

5 VOLTSC/MP  CPU 

5 9.95 

76SO 

MOOPKKBSOR  1.25  MH-3  CiOCK  4fl  tUL  , 

524,95 

WIRE  WRARPIKG  WIRE  IN  BULK 

7 

Red  or  Ifad  30  p.  lynar 

100"  12.00  500'  1850  1G0D'  51S.00 

$%  CARBON  FILM  RESISTORS 

1 

Sdtfllt  dig*.  ££,  IdtlJl 
nr0«0  S'Srgh  Obit.  CC.  R*±. , 1 .31 
(W347.i-  Dnh.«:.  P*wf 

fHf*>3  .1  \rqlt  tr^n  *C  R*C 
fiTOWr  fl  fchd 

8SN3/7  3 ' Ihrf  D*tt.  tC, 

WUJ/4  1"  Duel  Dbifj.  a,  Red. 

I *5*5431  V JluelOnhi  CC  H«d. 

KhSU  i~  tj,l9qni  CA,  ted. 

WMJO  r-lhalfrflnL.  ££.  *>d 


V*  a Vi  wsn  she 

1 pet/’Ob*  5'  *u . iwpcs'»flMt  1.7* 

icon  (Ki/Kibe  1 ,2*  to. 


PLESSEY  SAMPLER 


AN  01MR1MEHT  O!  METALH1D  POLmitl  CAPACITORS 

300  CAPS  10  VALUES • ■ ■ 


METALIZID  POlYISTERCAPAClTOftS 


M0HJN1ING  A0APTIBS  AVAILABLE  TO  SIMPL1FV  MOUNTING 
AH0  ASSURE  PERFECT  ALIGNMENT, 

*00  8LIti  WfTH  RED  FILTER 4.9S 

420  MOUNT IHG  ADAPTER  I0S  MAID01  8 MAI 00?  .8* 

421  MOUNTING  ADAPTER  F0*  MA101O *9 


CLOCK  MODULES 


lh  MAl-KJ]  t™l  (4*1019  wrw  (Nd  n«*A»i  hT 

IuIIt  BiwrtftW  ,.n»d  ;lg,li  ir,*9  fl  4 dlf,r  UP  ml  *r  MOl 

uni  tkflih  «r  ft*  hm  hbnf  <he«N  (tut 

.njnaH,,™,  Hilt  YOU  J^fr*  « rylT  /.ST|-h^rTTifl  tbO 

Th«  Wlffil  tiotk  it  o Mr  m4W  IT  hr#  (W 

uip;  t k.iOKi  p mo  l'(>y|,K*’.i  d'tpkrr  iM!  EtMl  imt  tm ■ oti-nj 
N ftrftti  a.  hw,  tt  «thar  ponnhN  um.  n opt  n-»s  ftttilV  rtmn  12 
rjti  bC  u no  raMltfHf  -l  wlti  Dtt  pn  ",Ldt, 
la  U1N  1S*  ,|tt,4 

MA 1 0O2A  1ID12  Np.t  4M-M4  £vtt  MuN>e 

MA1001A  SET  MjWt  •"*  tromlomi, 

MAI  002  C 

MA10O2C  SET  Mj,.* 

MAI  003  lj  Vet'  Cm  £ Isck  •*>.  ltl(H( 

MAI  01QA  M Lip  17  Han  AM-Ftt  Cbi» 

MA1Q1QA  5 FT  Witiuli  ■ Tipa^tTWr  a iwtfNil 
MA1D10C  a IEI)NHfl>rClKl  IMA  . . 

MA1Q1DC  SET 


« ^ 


MP5918 

- - - - -16 

1 55/10 

13.60* 

130  00'M 

MP5930.  . 

10 

1.55710 

13.60,'C 

130. 00/M 

M PS722JA . . .. 

..... .16 

1. 55/10 

13.60/C 

130.00/M 

WS2369A 

.16 

13.60/C 

1 30.00,  M 

MPSSflOJA.  . . 

. .16 

T .55/10 

13.60' C 

130.00/M 

MPS3393 

It 

1 .55/ ID 

13.60* 

130, 00/M 

MPS3393 

. ....  .16 

T 55/10 

13.60* 

imoa/M 

MPJ3394 

.10 

1 .55/10 

13.60/C 

1 3Q.00/M 

MPS3G95  , 

16 

T 55/10 

13-W/C 

T30JW7M 

MPS3543 

1.55/10 

13.00* 

I30.Q0/M 

MPS356S . . 

10 

1,55/10 

1300* 

1 30.00/M 

MP53638A . 

10 

1.55/10 

13,60.1* 

lao.co/M 

MP 536*0 

10 

irSTlO 

13,60/t 

1 30  DO.'  M 

MP53M1 ...... 

..10 

1J5710 

13.60,'C 

130.00/M 

MPSJW3 

.10 

IJ5/T0 

13.60/C 

v>:  'X'  n 

3J43904  ...... 

J6 

1J5/10 

13.60/C 

130.00,/M 

3M3906  

16 

1-55/10 

lft-60/C 

■.  . - 

3N4134  . . . , 

16 

l-SS.rl0 

13.60,'C 

130.00/M 

2H4126 

155/10 

13.60/C 

1 30.00 'M 

2H44D1  . 

,10 

1^5/10 

13.60/C 

130 .00/M 

2114403 . 

.10 

1^5/10 

13.60* 

130.00/M 

7N4410 

.16 

1.55/10 

13.60* 

1 30.00, rM 

JH5087  • 

10 

issyio 

13.60* 

>. 

2N5089 

16 

1S5/1Q 

13.60/C 

2H52I0 

16 

ii5.no 

i-1  * C 

130  .V 

2N305S 

V) 

9.20/ 10 

85.00.rC 

'<•]  iX:  V. 

MPEIO?. 

...  .30 

3.35/10 

30.60* 

3OD.Q0/M 

7HMS7  • . 

48 

4.50/10 

41 .00/C 

4QO.0O/M 

MPSA13 

28 

2.60/10 

34.00, * 

?3fl.«i/M 

M2795S 

...  .99 

9.20/10 

as.oo,* 

800, 00/M 

TlPlSO 

.99 

9-20/10 

85.00/C 

kb  a /,■ 

DOUBLE  DIGIT  DISCOUNTS  SAVE  YOU  EVEN  MORE! 


1 H5776B  3.3V 
1N5277B  2.6V 
1 N522BB  3.9V 
1N5229B  4 JV 
1N5730B  4.7V 
1N52310  5 1V 
1N57320  5.6V 
1 K5233B  6.0V 
1H5234B  6 2V 
1 N523SB  6JBV 
IN57J6B  7.5V 

1N573TB  8,2V 

1M57880  BJV 
1N5239B  9.1V 
1K5330B  10V 
1M5341B  1 IV 


I 11.00* 

1NS242S  12V 
1NS243B  13V 
1N5244B  14V 
1N52458  1SV 
1 M5340  B 16V 
1W52470  17V 
1WS34SO  18V 
1N52490  19V 
1N5250B  20V 
1 N52S1 B 22V 
1NJ3578  74V 
1NS3S38  ?SV 
1N52S48  ?7V 
1N5255B  28V 
1N5256B  30V 
1N57J70  ft3V 


3 r56  1/4  SCREW. 
3*6  l.>2  SCREW. 

WO  1/4  *REW.  . 
4JD  1/2  5CREW  . . . 
6-32  1/4  5CREW.  . . 
4-32  1/2  SCREW.  . 
8-32  3 'fl  SCREW 
8-3?  5/8  SCREW.  . . 
7'56  HEX  NUt  ... 
4-40  HEX  NUT  ...  . 

4-32  HEX  HUT 

8-3?  HEX  NUT ...  . 
N0  2 L0CKWA5NER 
NO  4 IOCKWASNER 
NO  6 LOOtWASNEfi 
NO  8 LOCK  WASHER 


-99/C 
99/C 
.55* 
60* 
,6S  C 
.75* 
,90/C 
■99/C 
S5/C 
.55,* 
.60* 
M* 
■BS  C 
.45, C 
.45, 'C 
.45* 


HANDLING 

CHARGES 


VOLUME  DISCOUNT  8L 
HANDLING  CHARGE 


VOLUME 

DISCOUNT 


% 0,00-$  4.99.  , 
% 5.OT- $24.99.. 
% 25.00-S49.99.  , 
S 50.00-599,99.  . 
$100.00  & Up  . . 


.CC  AH  frprnir  »H6pl  SilhAfl  GropL|i»  IMT 

rCO  and  EceuMmy  Termiruli  maf  be  -torr,,  I 

IJJ S’!!  «■«  ■ ■ • • ■** 

Add  >0.75  tfliumc  Jrttcuni- Tirfft  iidd  to  i'h,i  iub-  S 25.00-5  99.99  • Uti  10% 
Add  $0.50  leialHbit  naidti Add  $ 100.00  5499,99  . Loss  15% 
wdso.M  SS00.M-S9«.«.UBa% 

su/OFice  lb  odd/tises.  in  Iht  U.5.A.  bnd 


No  Charge  durance 
Cnnudo- 


■XSWZTC  S 500.00-S9W.t9  . Leu  20% 

CAIE!  in  iFte  U.5.A.  8nd  $1000.00  it  Up  , . . LfiS*  25% 


SILICON  DIDOES 


1N4Q01  64. TO  3.50/C  149, 'M 

1714002  Aft/lO  5.60/C  SSI /M 
1H4D03  .68/ 1 0 5.80,*  552/M 
1H40O4  .70/10  5.05.*  554/M, 
1N40O5  .03/10  7.05*  J63'M 
IN  *004  .90, TO  7.75*  569*1 
1N4O07  .00tlO  BAO/C  S77/M 
IN4I4&  .4000  3,50/C  m'M 


FREE  CATALOG 


.85*  8.30/M  3B.20/SM  27S.0O/MM 


Ordari  Acfopiod  fay  Phone  or  Mall 
ItoMmiaM  M.a 1 1 o rCha rg e • Boitk-Amarlcard  « COtJ  m Chath  * Munny  £Jrd*n 
P.O,  Bet  bTf.  Thiel  Rl*er  FalU,  WUnn,  3*701  (5181  *0I-ftG7A 


— BM 

SP5T  .15  I.35/IP  10.00/C 
SPOT  .19  1 70/10  13.00* 
WOT ,33  3.00/10  T9.C0/C 


30  gq  PVC.  . 2.50/100'  T0.D0/S0OJ 
22  ga  PVC.  . 2,80/100'  11.2S,S«1‘ 
34  go  PVC.  . 2,10/lDO'  8. 50/500' 
fr-iJQjM , 2.  T0n »- 


P00PI 
720  PF 
<70  PF  . . 
„D01  UF  . 
.0022  UF. 
.0047  LIT. 
.01  UF  . . 
■022  0F  . 
.047  UF  . 
A Ul  . . . 


40/10  3.50.  C 
40/10  5iD* 
...40,10  3.50* 

. . .40/10  3,50/C 
. 40, 'TO  3.50* 

...40/10  ftiO* 

. .45/10  3.65/C 
. . .50/10  4.00,* 
...70/10  5 60,’C 
. 1.35/10  1*50*1 


DATA  BOOKS 


DIGI-KEY 

CORPORATION 

Qualify  Elect  rank*  Components 

P.O.  Box  677  1 Thief  Sever  Foils,  MN  56701  {218)  681  6674 


TTL  LC,’j  59?  P,  , S4.C0 

LINEAR  I.C  l 953  P 15.00 

CMOS  7<C  555  P 13.00 

POWER  TRAHSlSTOSS  151  P.  ...  , , . . 13  00 

MEMO**  I.C.'*  m P 13.00 

M0S/15I  l.C.'s  713  P H,00 

INTERFACE  LC.^4W  P 14.00 

VOLTAGE  RtG  IAL\  17B  P 13.00 

IINEA9  AP  I 432  P 14.00 

IINLAII  AP  II  246  P 13.00 

AUCHQ  HANDBOOK  196  P 13.00 

SPECIAL  FUNCTION 13  00 

SC.MP  APPLICATIONS 1S-00 

B0WA  DESIGN 15.M 

FET  DATA&DOIL  . . 13-00 

CY/05  4000  278  P S3J00 

ANALOG  MANUAL  637  f 55.95 


MARCH  1978 


CIRCLE  INQUIRY  NO.  80 


INTERFACE  AGE  167 


COMPU/TIME 
CT  lOO 


COMPU/TIME  offers 
A 

Real  Darn  Clever 
Enhancement  to  users  of 
IMSAI/ALTAIR 
Microprocessors 


SIOO  BUS  COMPATIBLE 

TIME  & CALENDAR 


COMPU/TIME  CTIOO  $199  K.t 
COMPU  only  C101  $149  K.t 

TIME  only  T102  $185  K.t 

COMPU/TIME  PC  Board  omly 

“ MM16  EPROM 


$245  Assembled 
$189  Assembled 
$205  Assembled 

$ 80 


• Uloiz.ng  up  lo  16  2708  EPROMS 

• S 100  Bus  Compute'  Systems 

• Memory  capacity  of  8K  o»  16K  bytes  by  DIP 

• BK  boundary  addressing  by  DtP  Switch 

• 0 to  4 wait  cycles  by  DIP  Switch 

• Data  output  address  input  i.nes  fully  buttered 
► Hi  g.ade  giass-epony  with  piated-thru  holes 

• Eoo*y  solder  massed 


*99.00 


FCS  8000A  3:0  on 

we  n Pw  »rv on  ■«' 


e h, splay 


•wo*it ivcaooc 

SPECIAL 
M 95  LA 

. m»<muu  <o#*»«o 

cunem'  n •"* 


/*«  .<ir  Ml-  M'?* 
o>  P M<  ’ n 

I)  X lie 

• 1*0-£l  .n'ttr’ 

i ao*o"  *0  in 


o l * 


. l a 


SLIT-N  WRAP  WIRE  WRAP  TOOL 

• Sms  ana  opens  >nsuUtion  e«pos-  ig 
Dare  »>rt 

• No  ore  Cutting  o*  p'f  s'f.ppmq 

• Comes  :ompiere  wim  two  tOO  h spooi‘ 

• 28  AWC  mre 

MoOll  PtIO  124  50 


Plugboards  8800V 

Universal 


Microcomputer/ 
Processor  plugboard  use  with 
S .00  Dus  compiem  * i'  ' e.*'  v»  S 
iar<Jwa»e  5 3 * *0  « i »6 

$19.95 


CHANNEL!  FT 

$129.95 


- uMrwr/>  **ho  f»nttnmmmn  tn/m 

• free/e  Ad.on  • Speed  Optio*' 

• Automatic  time  and  scorekeeping 

• Battery  free  AL  operation 

• Dual  controls  wrtn  8 -way  acton 

• Built  m Pro  Hockey  and  Tenon  game-. 

• Easy  nook  up  on  any  B W or  Coloi  TV 

• fanory  wannty 


Chinntl  F - additional  cirliidgtt  -$17.95  ea.  «',J  SS?.'''®" 

0*ii  t<  lac  lorSnoolwg  Gantry  OBiS  Spatewr1  .' o*m'*  0019  Ong  itnp  o o<  ? cr»wn 

Ouaart  0004M  Oooow  0010  Mjg<  OflZO  M&u  iZ  pljytn 

OBtZ  Dtian  >0«  snootwfl  Gainn  .co'-ipifl*i  .ogi  0122  bieM*  1 2 payem 


D-SUB  CONNECTORS 

NO  PINS 

PART  NO 

PRICE 

COVER  PRICE 

9 

DE  9P 

1 49 

1 25 

9 

OE  9S 

2 15 

15 

DA  15P 

2 11 

1 50 

15 

DA  I5S 

3.10 

25 

DB-25P 

3.00 

1.50 

25 

DB  25S 

4.00 

37 

DE  37P 

4 14 

2.00 

37 

DE  37S 

6 00 

50 

DD  50P 

5 40 

2.25 

50 

DO  50S 

8 00 

EDGE  CONNECTORS 


wo  pin; 

tTPE 

20 

O'J  At 

10 

PIN 

GOl  t 

S SO 

30 

OUAL 

IS 

PIN 

GOID 

1 S 

44 

OUAL 

22 

PIN 

GOLC 

1 9S 

44 

OUAl 

22 

PIN 

GOLD 

2.  SO 

80 

Dual 

40 

PIN 

GOLD 

4 . 9S 

86 

OUAl 

43 

PIN 

GOl 0( 6800 ) 

S .00 

100 

OUAl 

SO 

PIN 

G010(|MSAI/AIIAIP) 

4 ?S 

100 

OUAl 

SO 

PIN 

G010( I HS  A 1 / Al T A 1 R 1 

4 9S 

100 

OUAL 

SO 

PIN 

GOL 0( NO  (AfiS-JMSAl 

3.  SO 

100 

OUAl 

SO 

PIN 

TIN  ( . 1 SPACING) 

3.2S 

ALlAIR/INSAt 

CARO 

GUIDES 

25 t (ACM 

CLOCK  CHIPS 

WMSJ09  t 0««  BCO  CMpUU  Rnff  PIN 

MM531 1 6 Dig«  BCO  Ouipvn  1?  O'  ?«  moo 

UM531?  « 0*i  BCO  Outputs  1 PPS  Outpui 

MM 53 1*  6 0<g«  l?or?4Hou«  50  oi  BO  Hr 

VM53.6  4 Digit  *unn  < OPS  Oulpul 

MM5316  v «Mo  Dock  O*  to' UM  Witi  (MM5B4I  J9  95' 

CT700I  6 0V'  CaltnOti  Alarm  t?oi?4H0u' 


4 95 
B 95 
995 
595 


16 

18 

20 

22 

24 

21 

36 


I C SOCKETS 


I ?4 

25  99 

100  999 

ip 

Lo  Proftlo-Sold**  Tin 

39 

36 

3? 

26 

1 24 

25-99 

100  999 

IK  sup 

34 

33 

31 

29 

1 01 

15 

14 

13 

12 

36 

34 

j? 

30 

(14) 

25 

20 

<6 

14 

JO 

60 

54 

40 

(10) 

25 

20 

16 

16 

86 

25 

62 

55 

118) 

28 

?: 

20 

95 

80 

2? 

59 

120) 

34 

31 

30 

?39 

95 

80 

22 

59 

172) 

36 

35 

34 

28 

95 
l 40 
t 56 

84 

1 25 
1 40 

SO 

1 OS 
1 20 

21 

83 

00 

124) 

(2*1 

(40) 

36 

44 

60 

35 

43 

*8 

J4 

4C 

o 

?89 

362 

493 

7400  TTL  Series 


7400 

7401 
740? 

7403 

7404 

7405 

7406 

7407 
7406 

7409 

7410 
74  It 

7412 

7413 
74  IG 
7417 
7420 
7422 

7425 

7426 

7427 

7428 

7429 

7430 
74  32 
7433 

7437 

7438 

7439 

7440 


74LSOO 
Ml  SO ' 
MUM 
741 S03 
74LS04 
MUM 
74LS0H 
MU10 
74LSH 
74LSI7 
74LS13 
74LSI4 
74  LSI  5 
74LS70 
74LS21 
741S27 
74LS2G 
741S27 
74LS28 
74LS30 
74LS37 
74LS37 
741SM 
74LS40 
74LS47 
741S47 
74LS48 
74LS51 
74LS57 
74LS54 


7441 

744? 

7443 

7445 

7446 
744  7 
7448 

7450 

7451 

7453 

7454 
7460 
7470 
747? 

7473 

7474 

7475 

7476 

7479 

7480 
748? 
7483 

7485 

7486 

7489 

7490 

7491 

7492 

7493 

7494 

7495 


7496 

7497 
74100 
74107 
74109 


?|  »!!?  288 


74120 

74121 
7412? 
74123 

74125 

74126 
74128 
74132 
74136 
74141 
74147 

74144 

74145 

74147 

74148 

74150 

74151 

74153 

74154 

74155 

74156 

74157 

74158 

74159 


I 50 
1 80 
1 15 
4.00 
400 
1.10 
750 
1 75 
I 00 
I 10 
I 10 
I 10 
I 10 
1 10 
I 20 
I 75 
3.60 


74160 

74161 
7416? 

74163 

74164 
'4165 

74166 

74167 
74170 

74172 

74173 

74174 

74175 

74176 

74177 

74180 

74181 
7418? 

74184 

74185 


74191 

74192 

74193 

74194 

74195 

74196 

74197 

74198 

74199 


74LS00 


74LS60  79 

74LS73  49 

74LS74  49 

74LS75  69 

74LS76  49 

74LS78  65 

74LS83AN  I 75 

741S85  7 25 

74LS8C  69 

74LS90  89 

74LS92 
MUM 
MLS95 
Ml  S96 


I 50 


74LS106  69 

74LSU7 
74LS113 
74LS1I4 
74LSI72 
74LSI73 
741SI24 
74LSI75 
74LSI26 
74LSIJ?  I K 
74LSI36 


I 80 
87 
I 07 


74LS13B 
741  SI  39 
74LS15I 
74LSI63 
74LSI54 
741  SI  55 
741SI56 
74LS157 
74LSI68 
MLflM 
74LSI61 
74LSI67 
74LS163 
74LS184 
74LSI6S 
74LSI66 

reuifi 

74LSI69 
74LSI70 
74LSI73 
74LSI74 
74LS1  75 
74LSI81 
74LSI89 
74LSI90 
74LS19I 


74LSI92 
I4LSI93 
74LSI94 
74LSI9S 
MLS  I M 
74LSI97 
741S771 
MLM40 
74LS241 
74LS242 
74LS243 
74LS744 
74LS24  7 

nm 

74LS253 
74LS757 
MLSSf 
74LS759 
74LS260 
74LS266 
74LS273 
74LS279 
74LS283 
74LS289 
Ml  93M 
74LS283 
I4LS29S 
71LS298 
74LS35? 
MIS36? 
74LS390 
MIS6  70 


CMOS 


4017  Tfi 

4013  60 

4014  1 25 

4015  1 25 

4016  59 

4017  • 25 

4018  I 75 


4079  1 50 

4030  60 

4037  1 60 

4033  700 


4038 

4040 

4041 
4047 
4043  1 70 


40W1  01 

4051  I 10 
405?  • 10 

4063  I 10 


4069  36 

4070  71*. 

4071  J5 

4077  35 

4073  36 

4075  35 

4076  1 86 


4517  8 50 

4518  1 66 

4519  90 

4570  1 65 

4671  376 

4522  1 75 

4677  3.00 

4578  1 75 

4583  1 45 


49 


4194  1 80 

4501  38 

450?  1 75 


1 46 


MM/4COON  » 
MM74C07N  Jfl 
MW74C04*  jg 
UM74C08*  jg 
VW74CION  38 
VV/4CI4*  718 
UU74C70N  38 
MM  MCJUM  38 
MM74CJ7N  J8 
VV74C47*  I 47 

MU74C4B5  3 13 
MMF4C73N  B4 
MUU4C745  87 
MM  74C  NiN  84 
MM74C8JN  JOO 
•.*M74C85N  7 00 
W74C n 
VU.itS.N  8 75 
MV  140705  I J? 
MV 7407 35  I 37 
MV  74055  I81 

vv;4ciar5  1 8^ 
MV  140505  8 8> 
MV  740515  3 8ft 

MW74CI545  567 
MM 740575  9 40 
VM 140605  1 71 
MU74CI6I5  I M 
MM74CI675  7 57 
MM  740637.  I 71 
VUI40645  181 

W74CI655  1 61 


W74CI  735  1 30 

VM  740  745  1 30 

MM  740  755  139 

VV74C1975  I 71 
W74C1035  I 71 
W74CI955  I 61 
VV74C7005  10  45 
VV74C??I5  7 »3 

MV74C90I5  «4 

VVr4C90?N  84 
MV  74C9035  ®4 

MV74C9055  11  TO 


W74C0075  «4 

VM74C9085  380 

MV74C9095  7 5? 

MV  74C9105  10  45 
VV74C9145  7 18 

WM74C9I55  1 71 
WW74C9185  4 19 

MM74C9275  6 85 

MM74C9735  5 »5 

MM  7409755  *7  00 

WVT4C9765  1700 
VV 74097 75  |?00 
MV  7409785  17  00 


I 15 
7 00 
7 00 


I 50 


LM300U  I til 
LM301AM  36 
LM301A5  35 

I.M307M  75 

I M 306H  7 50 
LM307M  66 
IM3075  36 

l M 308AM  3 76 

LM  3138  A 5 JOO 

t M.'intiM  1 00 

LM30H5 
LM.1I0M 
LV.IUI5 
1M31IO 
IMJIIM 
LM31IN 
IM3IIN 
LM.'17»I 
LV3I8M 
l V .11115  160 

l M il'll.  175 
LM37IM  3 0(1 
LM3775  300 

IM3745  166 

IM3J9AN  3 00 
LV339N  W9 
IV348N  185 
IM360N  1 00 
LM3585  • 00 

LM370M  1 16 
(M3  705  7 15 

LM37JN  7 95 
LM375N  3 00 
LM3I7N  7 00 
LM380N  1 05 
IM380N  1 05 
IM3805  1 06 

l M 38 IN  I 76 
LMJ87N  I 76 
IV386M  86 
t M 38  7 AN  16 
LM387N  96 
IM388N  I 76 
I M389N  I 76 

51631  t/V  7 00 
N l 660 a 1 30 
5E565V  ;«» 

5156611  1 76 

NE6608  6 00 

NE667B  6 00 
5E  5668  1 50 

5C566B  700 

5L566T/VI  76 
N(567V  169 


LINEAR 


IM707M  79 
LM:0315  46 

LM703CM  46 
l M 7090 1 40 

LM710CM  60 
LMII05  75 
LMI1ICM  ]9 
IMI1IC5  3«i 
LM77XM  55 
IM773C5  66 

1M776CM  7J,o 
1.M/75C5  3 00 

I MI3JCM  1 CIO 
(M/33C5  100 

iMiyiN  1 10 
I M 141  CM  J5 

LM74U.5  J6 
IM741CJ  39 
LM741C5  39 

LM74  7CM  79 

LM74  7C5  79 

IM74BCM  jg 
IMI4BC5  J9 
IMIOOLN  3 On 


IM7II15  Ub 
LM790O5  9(1 

LM79UI5  7 96 
l M 790 75  3 00 

l M 790 .15  I 60 
I M 79045  t Ml 
IM79U5  7(HJ 
l M 30465  I 76 
LM306J5  1 50 

l M 301.4  r.  1 76 
LM 30665  100 

LM306  75  ? GO 

LM30765  I 16 
l M 30895  3 00 

LM314&77  700 

LM33075  7 00 

LM340I5  80 

LM39005  49 

1 6«39065  8'J 

LM 39095  9fl 

IM39115  17*. 

1 M40745  7 76 

L 5140445  3 00 

LM4750CH  JUO 
LM4260CN  7 00 


I 19 


l M 1 3035 
15413045 
I Ml 3065 
l M 1 JO  IU  8b 
I MI3105  7?6 

L Ml  3685  ion 
l 5114145  | 7% 

LM1468M  | 30 

LMI46AN  b9 
LMI468N  7 90 
L511488N  l9b 
15114895  1 <3b 

LM1496M  9b 
LMI4965  9b 
LM  16665  1 ;b 

IM 16967  7 76 

LMI800N  190 
IMI808N  7 (x, 
IMI8I05  700 
IMI8I75  400 
LM1870N  1 ?b 

LM1830N  700 

LM184b5  t /b 


RCA  LINEAR  SERIES 


CA30I3 
CA3073 
CA3036 
CAJ039 
C A 3046 
PUBH 

C A. 3060 
CA3080 

C A 3081 
CA3087 
CA308J 
C A 3086 


2 15 
756 
2 IK 

1 35 
I 30 

375 

376 


7.00 
700 
1 60 


CA3089  3 15 

CA.1I30  1 19 

CA3I4L)  1 7b 

(-A3401  49 

CA  JflOO  3 


MICROPROCESSOR  CRYSTALS 


FREQUENCY 

price 

10  MH/ 

5.95 

1 843?  MHz 

980 

? 0 MHz 

595 

? 097152  MHz 

8.50 

2 45/6  MHz 

8.50 

? 667  MHz 

8.50 

3 00  MHz 

8.50 

3 ?0  MHz 

8.50 

3 ?768  MHz 

850 

3 579545  MH: 

1.25 

4 0 MHz 

4.95 

4 0 MHz 

4.95 

4 194304  MHz 

4.95 

4 91520  MHz 

4.95 

FOR  PROCESSOR  TECH 

14.318  $4.95 


1 


FREQUENCY 

price 

50  MH z 

4 95 

5 0688  MHz 

4 95 

5 185  MHz 

495 

5 7143  MH; 

4.95 

6 00  MHz 

495 

6 144  MHz 

4.95 

6 40  MHz 

4 95 

6 5536  MHz 

4 95 

8 0 MHz 

495 

10  0 MHz 

4 95 

18  00  MHz 

4 95 

18  43?  MHz 

4.95 

20  0 MHz 

4 95 

::  1184  MHz 

4 95 

.'2  0 MHz 

4 95 

»6  0 MHz 

4 95’ 

4?  3 MH; 

4 95 

DIP  SWITCHES 

7 POSITION 

1.80 

4 POSITION 

$1.50 

8 POSITION 

2.00 

5 POSITION 

1.60 

9 POSITION 

2.25 

6 POSITION 

1.70 

10  POSITION 

2.50 

WIRE  WRAP  CENTER 

$34.95 

tl4l1r"rv  del  ftOuOM 


HOBBY-WRAP  TOOL-BW-630 

• Battery  Operated  (Sue  C) 

• Weighs  ONLY  n Ounces 

• Wraps  30  AWG  Wire  onto 
Standard  OIP  Sockets  t 025  inch) 
Complete  with  built  in  bit  and  sleeve 


WIRE-WRAP  KIT  — WK-2-W 

WRAP  • STRIP  • UNWRAP 

• Toot  for  30  AWG  Wire 
« Roll  of  50  ft  While  or  Blue  30  AWG  Wirt 

• 50  pcs  each  i 2 3 A 4 lengths 
pre  stripped  wire 

S1 1.95 

1 "VJ 


WIRE  WRAP  TOOL  WSU-30 

WRAP  • STRIP  • UNWRAP  *5  95 


WIRE  WRAP  WIRE  — 30  AWG 

50ft  $1  95  lOOOh  $15  00 

SPECIFY  COLOR  - White  Yellow  Red  Green  Blue  Black 


WIRE  DISPENSER  - WD-30 

• 50  ft  roll  30  AWG  KYNAR  wire  wrap  wire  $3.45  ea 

• Cuts  wire  to  desired  length 

• Strips  I of  insulation  Specify  — Blue -Yellow -White -Rad 


LIQUID  CRYSTAL  DIGITAL 
CLOCK  CALENDAR 


For  Auto.  Home.  Office 
Smalt  in  size  (2x2Vy*  V»> 

Push  button  lor  seconds  (eiease  lor  date 

C'ocha  mount  any*here  «,<ih  either  3M  double 
vJco  taoe  0*  VElCHO  .nciuded 

? models  available 

LCD  101  portable  node'  »un$  on  seif  contained 
Daiter.os  lor  bene*  man  a yea/ 

| LCD  to:  *un»  im  i i vet  system  and  >s  back 


LCD  101  or  LCD  102 
your  choice 


Clear  desk  stand  lot 


$33.95 .. 

$2.00 


MA1003,  12V  DC  CLOCK  MODULE 

{♦1 

- y - Built  in  X'TAL  controlled 
” * time  bese  Protected  egaintt 
j automotive  volt  trentienn. 
Automatic  brightneet  con 

_ _ trol  with  0.3*‘  green  color 

nr  display  Displey  turnoff 
Si  / yO  with  ignition '‘OFF” 


Computer  Products 

5351  WEST  144th  STREET 
LAWNDALE.  CALIFORNIA  90260 
(213)  679  3313 


RETAIL  STORE  HOURS  M-F  9-7  SAT  9-5 
Discounts  available  at  OEM  quantities  Add  $1  25 
tor  shipping  California  residents  add  6%  sales  tax 

1978  CATALOG  NOW  AVAILABLE 


168  INTERFACE  AGE 


MARCH  1978 


FOR  ALL  CUSTOMERS  EXCEPT  CALIF.  CALL  TOLL  FREE  800-421-5809 


MICROPROCESSORS 


FB 
£ 90 
Z-80A 

CDP1BQ7CD 
AM7S01 
6M2 
6SOO 
BOOB- 1 


19  95 
35.00 
35  00 
74  95 
77  95 
17  96 
1*95 
B 75 
15  95 

TMB-9900TL  flg  95 

BHD  SUPPORT 


6B1QP 

6&30P 

&B2SP 

&834P 

6BS0P 

6852° 

686CP 

6862* 

6S8QP 


4 95 
BOO 
IT  25 
IB  95 
9 95 
1 1 95 
H H5 
I 7 95 
3 70 


IM  SUPPORT  OE  VICES 

3881  12  95 

3802  12  95 

F (SUPPORT  DEVICES 

3051 
3853 


H 95 
14  95 


MICROCOMPUTER 


*0(0A  SUPPORT  DEVICES 


02 1 3 

8214 

8215 
3224 
8720 
8238 
835t 
B7&1 
8255 
8257 
8259 


3 95 
9 95 

4 50 
4 95 
8 75 
8 00 

1200 
28  00 
<200 
25  DO 
25  00 


character 

GENERATORS 

25  T 3 UP  6 75 

25 13  DOW*  fi?5 

25T3UP  t5*i  9 

2513  D0WM5vl  TO  95 
WCMS57  1 10  SO 

MCM657IA  I D BO 

MCM65  72  10  00 

MCMGS74  14  75 

MCM6575  T4  75 


LATE  ADDITIONS 
TMS  AQUA  SH  OO 
IMS  5501  $24.95 


STATIC  RAMS  1 24 

25  69 

m 

71L02 

14501  l 50 

1 40 

l 35  | 

Jl  L02 

i?50i  1 95 

1 BO 

1 50 

mu 

4 76  4 10 

3 95 

1 101 A 

1 49 

1 79 

\ 10 

21Q1  1 

295 

7 75 

7 60 

2102 

1 25 

■ 16 

1 DO 

210J  I 

1 50 

i 30 

1 15  , 

311!  1 

4.00 

3 50 

3 76 

?IU  1 

.100 

7 HO 

2.69 

21  14 

1 ?95 

16  95 

1650 

4M0* 

12  95 

12  60 

11.95 

5101C  t 

1 1 95 

11  25 

10  25 

WAVEFORM  GENERATOR 

KEYBOARD  CHIPS 

8038 

400 

AYS-J37G 

13  95 

MC4Q24 

3 50 

AV5  3000 

13.95 

566 

us 

177  KB 
T77T&01 


55.95 
59  95 


PROM  S 

I7D7A 

2704 

2708 

27  lG 

3601 

5703*0 

5204*0 

6834 

68-3*1 

07573B 

82738 

DYNAMIC 

MOB 

2 104 

JttJT* 

71078 

7107H4 

TMS4QM 

TWS4Q6D 

4096 

4TTG 

MM  52  70 

MM&2B0 

MCM6605 

UARTS 

AV6  101 3A 
*V5  101  4 A 
TR  1602* 

T MS  601 1 
IM  6402 
I M 6403 


500 
15.00 
>300 
38  00 
4 50 
4 00 
G 00 
16  95 
14  95 
4 DD 
7 70 

HAMS 

1 50 

4 50 

3 75 

4 50 
400 
4 50 
4 50 

4 50 

42  nq 

5 DU 

6 00 
fiflO 


5 5C 
0 95 

5 6U 

6 95 
IQ  80 
SO  fin 


JADE  VIDEO  INTERFACE  KIT 

FEATURES  $89.95 

S-100  Bus  Compatible 
32  or  64  Characters  per  line 
16  lines 

Graphics  (128  x 4?  matrix) 

Parallel  & Compositive  video 
On  board  low-power  memory 

Powerful  software  included  for 
cursor,  home,  EOL,  Scroll  Graphics/ 
Character,  etc. 

Upper  case,  lower  case  & Greek 
Bfack-on- white  & white -on-black 


WRITE  and  REAU 
EPROM 


MOTHER  BOARD  *■**«•« 

* 13  SLOT  MOTHER  BOARD  w/front  THE  PROM  SETTER 

panel  slot 

• S-100  DESIGN! 

* FULL  GROUNO  PLANE  ON  ONE  SIDE 

♦ RC  NETWORK  TERMINATION  ON 

EVERY  LINE  EXCEPT  PWR  & GRD 

• KLUGE  AREA 

• STRONG  1/8”  THICK  DOUBLE  SIDED 

BOARD 

BARE  BOARO  $36.00  KIT  $85.00 


PERSCI  DISK  DRIVE  FOR  S-100 

Info  2000  S 100  DISK  SYSTEM 
COMPLETE 

{includes  dual  drive,  power  supply,  case, 
intelligent  controller,  adapter,  cables,  and 
disk  monitor  on  EPROM) 


COMPLETE  TDL  SOFTWARE 
PKG.  FOR  DISK 


$2,650.00 


$195.00 


REAL  TIME  CLOCK  FOR  S-100  BUS 

BARE  BOARD  $30.00  KIT  $124.95 


Wist 

OTHER  COMPONENTS 


NHQ075CN 

NH0QMCN 

NBT70 

NflT  26 

7fl3i67 

C1M809B 

1488 

1489 

□ ■3207* 

C 3404 
P 34QB* 
*4301 
MM  5320 
MM  5369 
DM  Hi30 
DMBl  Jl 
DM  BB3I 
OM-F1013 
DM4896 
5N74LS3G7 
6NT4LS368 

KIM 


1 70 

2 50 

3 50 
7 45 

90 
90 
1 95 

1 95 

2 00 

3 96 
5 DU 

4 95 

750 

1 90 

2 90 
7 75 
2 50 
7 50 
7 SO 

90 

BO 


KiM  \ 
6507 
6520 
6533 
6530  007 
8530-003 
6530  004 
6530D05 


245  00 
12  95 
900 
9 ?SL 
15  95 
15  95 
15  95 
15  95 


JADE  PARALLEL/SERIAL 

INTERFACE  KIT 

s.1(,o  $124.95  KIT 

2 Serial  Interfaces  with  RS232 
interfaces  or  T Kansas  City  cassette 
interface. 

Serial  interfaces  are  crystal  coni  rol  led  . 

Selectable  baud  rates 

Cassette  works  up  to  1200  baud. 

1 parallel  port. 


EDGE  CONNECTORS 


S-100 

S-100 


Altair  Spacing 
Imsai  Spacing 


$4.45 

$4.46 


1702A-2 708-2716 
5204-6834 


* Plug*  (JrtfHly  Into  your  ALT  AIR  iMSAi  Cnmfiittor 

* Jth  IuiIpv  Mum  Module  Himi-J  flrul  FMrrn.il  EPROM 
SitfM  I lull 

* Tbr  EPROM  Snrkrl  Lfml  >i  cflnnrnlrd  lo  IbfrCnln- 
pulrr  Ihrmpuh  a iiS  Pin  l.rmnpcUir 

* IViiKr.imnimK  If  4£trHH|lJuhrif  h)f  (hr  Oucnpultr 

* r L(M  Rrflil  in  1 hr  Pri»Krnm  I rp  lir  WriEipp  nn  ih* 
Ff'RHM  min  your  P mum  Mir  unrl  pi  ih*  <!wnpulrr 
iIm  Ihp  r^1 

* I iyj>  i i Lpi  Unit  Tif  Read  EpRDM's  l.urHrnFs  inln 
viair  Cfim|iuirr 

■ Rrltl  h nirp  indtirirrl 

4 V'i  Kxii'rrtjil  Pnwpr  SuppliH  V'ntir  f .nmtiulrr  dne? 
il  aII 

* MuiiIiIps  .is  ,01  FTfmIh  Nil  PiirrtllH  DO 

* M,inn,ii  mi  IuiLphI  llpdiYiTi  I, ns*  Jfirm  "irl  dci's 

THE  PROM  SETTER 
KIT  ASSEMBLED 
$210.00  $375.00 


SIROC  10120 


A CAPABLE  LOW 
COST  APPROACH  TO 
REMOTE  VIDEO 
DISPLAY  TERMINALS 

* Cu*t«N  Cu*»nj'  4p-.i  Sliidiiil 

■ k*t  Ptaluhorff 

i Lirt-p  (nd  P,^(  f,nt  llindird 

■ CurinSF  iu^nd 

* f i^KmiuiDn 

'16")  Jl  Id  If  Bill  Slindim 

* CHnm^nhcali-pn  IVtKkt 
HD  t lOt  Block 

* lnifHk»l  Pnr1lc« 

BS132  E HinUtifk 

■ ASJiJC 

* Np-n  GUpc  Held  Ogl  Sew 

■ Pl(1«l  H»t  SlddUM 

* Tj*  SLindirif 


$975  00 

Assembled 
Pi  ice  Includes 

• Block  Mode 

• ■Lower  Case 

• 24  Line  Option 

• and  shipping 
charge  is  on  us. 


8K  STATIC  RAM  BOARD 


ASSEMBLED  & TESTED 


250ns. 

450ns. 


$1 99195 
$150.00 


* WILL  WORK  WITH  MO  PROMT  PANEL 

* FULL  DOCUMENTATION 

* FULLY  BUFFERED 

* S100  DESIGN 

* ADEQUATELY  BYPASSED 

* LOW  POWER  SCHOTTKY  SUPPORT  1C  S 


250ns. 

450ns. 


KIT 


$169.95 

$129.95 


BARE  BOARD  $25  00 

W/SCHEMATIC  ^ ^ ,WU 


ADAPT  YOUR  MOTOROLA  fififlO 
SYSTEM  TO  OUR  S-100  8 K RAM 
BOARD.  KIT  PRICE  $12.95 


iMSAUALTAm  < 


compatible 


S-100 

JADE  Z80.„ 

—with  PROVISIONS  tor  KIT 

ONBOARD  2706  and  POWER  ON  JUMP 

$135.00  E A. (2MHZ| 
$149.95  EA.  4mh2» 

BARE  BOARD  $35.00 


JADE  8080A  KIT 

$100.00  KIT 

BARE  BOARD  $35.00 


Tll-i 


VIDEO  INTERFACE 


You  will  want  to  know  about  the  TV-1  Video 
to  Televisior  Interface  Kit. 

No  need  to  buy  a separate  Video  Monitor  if 

you  already  own  a TV  set.  Just  connect  the 

TV-1  between  your  system  video  output  and 

the  TV  set  antenna  terminals  - that's  all  there 

is  to  it  - to  convert  your  TV  set  to  a Video 

Monitor,  and  at  a much  lower  cost!  PR  JCE  $8  95 


Computer  Products 


5351  WEST  144Th  STREET 
LAWNDALE,  CALIFORNIA  90260 
arj)  679  3313 


RETAIL  STORE  HOURS  M-F  9-7  SAT  9 5 
Discounts  available  at  OEM  quantities  Add  Si  25 
for  shipping  California  residents  add  6%  sales  ta* 
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CIRCLE  INQUIRY  NO.  84 


INTERFACE  AGE  169 


Dear  Reader: 

INTERFACE  AGE  Magazine,  in  its  attempt  to  provide 
you  with  functional  information  on  a monthly  basis,  has 
added  this  new  department  to  its  publication.  The  pur- 
pose of  CAREER  OPPORTUNITIES  is  to  keep  you  in 
touch  with  those  companies  that  are  rapidly  expanding 
and  in  need  of  qualified  and  dependable  personnel.  It  is 
our  goal  to  assist  in  advancing  the  state  of  the  art 
through  communications.  Thus,  you  can  look  forward 
to  these  pages  monthly  to  bring  you  current  career  op- 
portunities which  are  available. 


WANTED:  We  are  expanding  and  need  technicians  for 
microcomputer  systems  repair,  programming,  installa- 
tions, field  representation  for  systems  analysis.  If  you 
want  the  opportunity  to  grow  with  this  technology,  then 
send  us  your  resume  and  salary  history  today.  BYTE 
SHOP  of  Pasadena,  496  S.  Lake  Avenue,  Pasadena,  CA 
91101,  (213)  684-3311. 


SOFTWARE  ENGINEERS:  TSC  has  challenging  open- 
ings, for  all  levels  of  experience,  that  will  allow  you  to 
push  the  state-of-the-art  in  Software  Engineering.  If  you 
are  interested  in  the  hardware/software  interface,  mini- 
and  micro-based  systems,  real-time  software,  parallel 
and  associative  processing,  interactive  graphics  soft- 
ware, FORTRAN  and  assembly-level  scientific  software, 
contact  us  for  more  information,  or  send  your  resume  to: 
Data  Sciences  Division,  Technology  Service  Corpora- 
tion, 2811  Wilshire  Boulevard,  Santa  Monica,  CA  90403, 
Attention:  Ms.  P.  Mickelsen. 


Microcomputer 
Research  & 
Development 

Ground  floor  opportunity  to  participate  in  the  develop- 
ment of  microprocessor  based  accounting  systems  for 
marketing  nationally  to  our  established  customer  base. 

Solid  experience  in  microprocessor  R & D,  a state-of- 
the-art  knowledge  of  the  industry  and  the  ability  to  inter- 
face with  applications  software  professionals  qualify  you 
for  this  key  role  in  the  expansion  of  our  dynamic  corpora- 
tion. Responsibilities  include  evaluating  and  selecting 
the  most  effective  combination  of  microprocessor,  discs 
and  other  microperipherals  needed  to  process  fast,  effi- 
cient and  economical  systems.  A degree  in  EE.  Math,  or 
Computer  Science  preferred  but  not  necessary. 

Our  NYSE  Corporation  with  over  20  years  of  successful 
growth  serving  the  small  business  market  offers  excellent 
salary,  full  company  paid  benefits  and  modern  facilities 
in  a convenient  suburban  mid-eastern  state  location. 

Immediate  need  requires  early  response  in  the  form  of  a 
resume  of  experience  including  salary  history  and  re- 
quirements to 


Equal  opportunity  employer.  M/F 
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Field  Engineers /Technidaiis 


Were  looking  for  Field  Engineers /Technicians  with  experience  in  one  or 
more  of  these  areas: 

■ CPU  troubleshooting  and  repair 

■ Core  and  semiconductor  memory 

■ Peripheral  fault  isolation  and  diagnostics 


Software  Specialists 


Were  looking  for  Software  Specialists  with  experience  in  one  or  more  of 
these  areas: 

■ Real  time,  event-driven  application 

■ Operating  system  design  and  modification 
m RSX 11,  RSTS/ E/TOPS  10 

■ Business  application  design 

■ Cobol,  Assembly,  Fortran 


Sales  Professionals 


We  re  looking  for  Sales  Professionals  with  a solid  track  record  of  success  in 
selling  computers  in  any  of  the  following  markets: 

■ Industrial  ■ Telecommunications  ■ Graphic  Arts 
M Laboratory  ■ Education  ■ Banking  M Insurance 

■ Brokerage  ■ Large  Computers  ■ Terminals 

■ Commercial  fl  OEM  ■ Microproducts 


The  industry's  leading  state-of-the-art  minicomputer  manufac- 
turer needs  state-of-the-art  people  in  openings  nationwide. 
Digital  Equipment  Corporation  is  where  the  action  is  for  career- 
oriented,  fast  moving  professionals.  Take  a step  in  the  right 
career  direction  today  by  sending  your  resume  to:  Bob  Eidridge, 
Dept,  H0278  818,  Digital  Equipment  Corporation,  129  Parker 
Street,  Maynard,  Mass.  01754.  We  are  an  equal  opportunity 
employer,  m/f. 


Were  the  company  looking  for  people. 
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ADVANCED- 
COMPUTER 
RODUCTS 


MOTOROLA 
6800 

COMPATIBLE 
MODULES 

MEK  6800  D2  KIT  $235.00 

9600  6800  MPU  595.00 

9601  16  Slot  Mother  Bd.  l?5,0G 

960 2 16  Slot  C ard  Cage  75 .00 

9603  8 Slot  Mother  Bd.  ICO  OQ 

9610  Proto  Board  36.00 

9615  4K  EPROM  Module  (1702A)  250.00 
9620  16  Port  Parallel  I/O  375,00 

9626  8K  Static  RAM  Module  295  00 
9626K  3K  Static  RAM  Kit  225.00 

3630  Extender  Card  60,00 

9650  3 Pori  Duplex  Asyn  Sana)  I/O  395.00 
Connectors  S6-50  6,' '84.00 

All  assembled  & tested  no  I Kit* 

PLUS  MOTOROLA  TV  MONITORS  PRIME 
Model  M3S60  155  L01  12  display  219.95 
Model  M 2000' 1 55  9' r display  139,95 

Add  Si 0,00  for  shipping 


LOGOS  3K  STATIC  MEMORY 

$125.99' 

Kit 

Assembled  & testad  $179.95 

250  ns.  Kit  149. 95 

Assembled  & tesrad  199.95 

Featur  cs : Low  power , D i p S wi  tell 

^ Selectable  memory  protect 

down  to  256  Bytes,  addressing 
V ,iA  ft  on  Boundaries,  No  wait 
states,  fully  buffered,  battery 
^ backup. 

SPECIAL  OFFER: 

Buy  4 Uni  ts  Only  S1 1 7 .00  ea. 


BYTE  USER  8K  EPROM  $64.95 

Assembled  & tested  $ 94.95 
' Bare  PC  Board  w/Data  2195 
3K  EPROM  m 2708  ST  12.00 
Features:  Power  on  Jump,  Reset 

Jump,  all  socketed  with  top 
quality  PC  Board  material. 

SPECIAL  OFFER: 

Buy  4 Units  Only  $59,95  eg. 


Z 80  CPU  KIT 
Low  Price 

{regular  price  269-951 
Assembled  St  tested 


$129.95 

Kit 

SI  99.95 


FEATURES: 

S-100  IMSAI/Altair  compatible, 
completely  compatible  to  TDL 
hardware  and  software,  Can  be 
usad  at  4MHz  with  Z 80 A 
Add  57.00  for  sockets. 

Add  $6.00  for  28 0 manual, 

NOW  IN  STOCK 
FOR  IMMEDIATE  SHIPMENT. 


DATA  BOOKS 
NSC  nnjujl 

N$t  Li»imi 

WSC  Luwm  A./N  'Yul  1 
fuse  Lihl-.h  a.' iy  uni  ii 
NSC  CMOS 
NSC  Audio. 

NSC  Vmltw  Ri'.j 
Nst:  m.'iulmv 

Inlcl  Q,il.i  liniik 

Imrl  MCS  ULi  M <ini.il 

In l-l  MCS  MU  Mmiiii.iI 

Intrl  MCS  ■![>  MjiHhiI 

AMO  ittiEH]  Micf£V|wuc  HiMHMOk 

.V-t>  MOS  C,ii  .idixj.tr 

Mi  i-isn  l Hh'JP 
((.(yEhi'un  (JlHi,iHl>.Oij.ir . 
t.l  MQS  C i Mi iijij. 

Oilwriif  Imiutn  Miepu  Vnf  (I 
OlbrtNIr  I II  Ip  a lu  Mm,  us  Vn-I  4 
Oiburnr  liUfa  1o  Mu  up  VmI  U 

Oibiimr  JHlill]  1 1 1 im|i .■  lihiihii i^j 
O '•tin  nii'  iiHOI]  H,[M|..iJ.mimi4 
OUkkpm'  Z80  Pnxnmiinni.Hr 


P.O.  BOX  17329 


$ 3,95 
fl.flj 
235 
~i  F15 

2 35 
2 95 
39& 
3.95 
435 
7 K. 
13!i 
?94 
dot* 
6li 
I 

4.db 
7 50 
7 50 
15  (HI 
7 50 
7 50 
7 FiG 


THE  FIRST  TO  OFFER  PRIME  PRODUCTS  TO  THE  HOBBYIST 
AT  FAIR  PRICES  NOW  LOWERS  PRICES  EVEN  FURTHER* 

1.  Proven  Quality  Factory  tested  prod  tic  is  only,  no  re  tests 

or  fallouts.  Guaranteed  money  back.  We  stand  behind  our  products, 

2.  Same  Day  Shipment  All  prepaid  orders  with  cashiers 

check,  money  order  or  charge  card  will  be  shipped  same  day  as  received. 

I MICROPROCESSORS 


AMI 

6000  KIT 
EVK  99 
only 

$133.00 


Send  for  complete  details 

EVK  39  Kil  ......  $133.00 

EVK  100  Kit 269.95 

EVK  200  Kit 449.95 

EVK  300  Assembled  . . , 639.00 

Universal  Kluge  Board  , . . 95.00 

1GK  Byte  RAM  Board  . 75.00 

6 Slot  Motherboard  ...  35.00 

Extender  Board 45.00 

Video  Board  (avail,  future).  95,00 

Connector*  . $6,50  12/59.95 

Solid  Frame  Chassis  . , , 120.00 

Frame  Gharris 63. 95 

Micro  Assembler  ROM  . 30, 0Q 

Froio  ROM 30. 0D 

Tiny  Basic  Paper  tape  . 20.0D 

Tiny  Basic  EPROM  125-00 

Hardware  or  Programming  Manuals  15.00  e. 


808DACPU  KIT  $99*95 

Kit 

Assembled  3m G sled  SI  29-95 

FEATURES: 

S-100  bus  compatible, 
complete  CPU  with 
eight  level  vector  interrupt. 
Includes  sockets. 

Add  S5.0Q  for  6090  Manual 


1GK  SUPERFAST  RAM'S 
pp  0 416/4116  350ns.  PRIME 
Buy  8 ties.  - Only  $29.95  each 
Buy  TG  pcs,  - Only  $27.95  each 

Larger  c | m li i k i ■ i y dr  group  buys 
call  lor  current  price  quote . 


TARBELL  FLOPPY  INTERFACE 

Complex  Kit  Only  ST  79*95 
Assembled  St  lusted  S2G0  95 

FEATURES:  SIQQ/Aliair/IMSAI 

eOhipalible,  compatible 
In  most  disc  drives 
including  Persci,  Inoovex, 
GSl,  Sliugarl  and  others. 

SO  F T W ARE:  U ses  C PM  which  is 
available  lor  $70.00 
CPM  documentation 
add  $20-00 

Same  Day  Shipment 


NAKED  PC  BOARD  SALE  S-100 

2 80  CPU  S3 1.95 

2708  EPROM  BK  2195 
8K  Static  RAM  21,95 
32K  Static  RAM  59,95 
Floppy  I/O  $39,95 
Cassette  I/O  29.95 
Proto  Bd  27.95 

Extender  15.95 


UV  "EPROM"  ERASER 

Model  UVS1  IE  only  $59.95 

Holds  (4)  chips  at  a time. 

Special  holding  tray  with 
UV  A Absorber,  Exclusive 
safety  interlock  system. 

Backed  by  45  years  UV  experience. 


ID 

o> 

csj 

CD 

m 


WOW  1771  FLOPPY  SPECIAL 
While  they  Iasi  $32.95 
regular  price  $55,35 

Western  digital  P/N  177TA 
with  App.  Nate  & Data 
Only  100  Unit;  available 
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STATIC  RAM  HEADQUARTERS 


U*  1»  arm*  i?*V  1*74  im 

130  t«  i ts  •■upcmanjeai  fn nr.  mb*  -tvs 


A TO  D CONVERTORS 


SUPPORT  DEVICES 


pitti 


* umnoj 
■3«l2(ttOCTCi 

JSb  1 I F B P.uyl.ml. 
jffk3KBMT.il 
8212  Dt> 

BJl-i  ffJKlnlt  Inlrlmiil 

H-Jie  Hind 

8 li*  Clrtk 

B?Ji  4 iMKi  Cl * Urn 
•0T2G  EUiuiHYn 

B?Jt  Buidh  .r, 

(MflSnieflMmXn 

B?»  SuTCi.nrt.ipW., 

BiBliftSl  hm  ClitnHi  I 
*2&3  Tiw< 

07  US 'ft  ft  P.,H  Pnxili  I'D  I IV. 

S2SrqMAC.iT.iM..i  32* 

*759  Ppaf.  iNn-uuiir  37  ft 

hfllCl  I 178  . fl  ItAM  l'h 

* SS20  f IA  7JS 

8134  IEPRCWK  944ft 

t*3<  I d t 16* 

tSDQftCIA 

HS5  J S^.JT  1 1 <Bi 

eflBflMMrnn  9*  1ft 

MB?  H^S  U I JliIjI'ji  9 7 *J 

•G071B  I Q Mlp  OSC  26  U5 


3 rt 

<n 

17  V*. 
2 35 


iJK. 

II*. 

JT  *J 


DISPLAVS/OPTO 

or  nvm  cere*  j m 9 

iNnjwcc  31J 

■ nu  tnd.’Mii  fide*  Sen  1 

rnowuiiar-crc* 

FNU  Hxwporccic*  BU  I 

I sc  Bfl74  4 ii-j-i  a:  euir 
M7«4(1  nix  exiling 


ra  3 


■ i.  I Ail. 


11  1 


TlL  IK  7 ill  dJioM 
til  3DB  i ug.Jliw 

ML  3CKJ  7 nri'leqit 

IK  311 

MA1W3  iJ  miu  .,!.«* 

VAKH37  (difililiLlnHdyl. 

MAlAld  4 d.j.E  iM  «IW„lr 

KSM  173^374  dud  CE/EA  HO 

mn  js J.'bsa  du<i  cc.'ca  um 
ur-n  lairitidsifieercA  ren 
4N  25  Dplu  I[ntij1«r 
MCT  i r)|i|.>  1 mii  tii  1 
4101  rMin4i4»  (SUL 

H'dlrd-,  IHSIIm 
OimdVillM 


ll  » 

*btl 

an 

M |>L. 
755 
V TV 
17« 

7 20 
760 
JflO 

irtgg 
B3 
1 IS 


LS16I  r 3( 
US  964  l.3fi 
(-59  74  l.JS 
LS17S  t IS 
Ll  ISO  ? 49 
LSH1  74H 
UHI  2*9 

LilB]  74B 
1uS9*4  2 49 

ISIW  .12 
LS^l  3.JI 
LS253  t.4B 

ISHI  in 
1-535*  t« 
LS77*  3 90 

lSTb3  1 ro 


i-ajti  i.7* 
2420*  5S4 
747*1  t 
7*219  1.10 

1*W*  1.99 

J43W  n 


19 


743tfl 
2*347 
7436S 
LS37I  1.29 

*us»  ne 

9TLSM  1 10 
*11517  1.10 
91U99  1 TO 


MONTHLY  SPECIALS 


S4V94 

12  « 
It* 
(9fc 


AV5  J»7  PV«  Chm 
1CWTTOBIF-I  Ctl  i'DiLU^Di  1. 
(C**72«  IP.  C.r.  0H..,r 
■C¥1W  IF  I Sld«  IV  J I c .. 
G11SW6  CH*»1«I  MOS  FtT  SW 
4 1 147*14  ISXOT^irt.i  HAM 

1n.fl  W0*  SbillflLh 

idflanuB^fiSaa?  br.fer 
• TO?  Ifijllfr 
11304111 


IM 
34  94 
295 
1.25 


uff'ii  nool  i'M. 
lffTISCU  lh  HAM 
IB2ZSCU  7L&  - 4 1.4 
l*WCn7J«*HAM 


SOCKETS 


B Pli.  IWW 
U e,~  wm 

IB 


PROM'S 


sp-isn 
is  ftn  srt 
lShmtT 
li  Pm  SJt 
?7Pi«£'T 
74  Pm  5JT 
2*  Pi-  SJ1 


743tT.'  P43BH 
7H1147A3 
ST2C 
?BUft 

1M31BH 


iftOO 
1022.46 
H*  5& 
2(1  (HJ 


4N25  Opto/tso  .69 


*2700 
77USS  I'Mhn-L 
1707A 

• 1702  5 
5704 

• iMSfilD 
H3d 
E8534  1 
V2SI21 
B3B176 
B24I2S 
8223 
tl?Q3 


CONNECTORS 


740S  MPS4530 
7416  i^SKfl* 
74]*  IWSffUtS 


Jl  bd 
■*  9* 
ii  9b 

IB  9% 
Id  'ft 

4UI 

2*j 


RAMS  DYNAMIC 


j?.n*  

43-106  DdJl  i-'T 
4i«*6  i\ifi  V1.V1 
!HJ'l60  IMSAI  WFA 
Ml  mo  IMSAI  J.'T 

M'  100  AINU  tt.Vl 
M'lnOAilmi  5 n 
?1  P.rt  □ 9nd.nl, n. 
D02V 
09355 


* 41 16 

4 MB  H>: 

ir, 134060  77  I~. 
LKfdlH.0  37ihii 
WTBff  16  |*hi 
2104 
Tier 

•7IU7B4 

WiM.1 

WJ.jTW 

Wiu7m 

VNft?4U 


Sia  a& 

J4  ft. 

4ft 

1 A 


4 ft 
3ft 

4 tb 


SPECIAL  27SIOO 

7442  74(23 

74*7  74145 

71*3  74153 

74ft  *ii.5ltt 


CRYSTALS 

[(JXIHj  5 5B5  TO  ffllM ^ 4 '3^ 


FLOPPY  DISK 


CHARACTER  GENERATORS 


■1037513  I l |i|irr  5V 
118171.1 1 L i.  v.j  bV 
mi  n 9B5 
Ml!  bbl  9A 
r«ti74 
MC0575 


KEYBOARD  ENCODERS 


S 16  Bb 
Mb 
4ft 

10  ID 


fi.U 

2a97152 
745JG  bHi 

3 57U5J5  3 95 

4 a 4 4 b 

4 194344  *,  9b 
.1  L11!p20  5 4L, 

H Q 4 4b 

6 7 >43  54b 

QO  4 .06 


tl  O 4ft 
(4  31818  4 1*6 
19  O 4 55 
16  432  6 45 

200  4 55 

22  1 1 N'l  655 
27  000  5 55 

It  fjiiij  6 ft 
4K  OOP  6 55 
10DKC  12  55 


7rd3B7*4  5 1 DO 

JfdJMU  5 1 [K5 

2T42399A  5 9 DD 

?K3B*?  5 i 60 

VSCS4JI*  5 9 

MPi’j461  5"t  M 

MP^65lB  5 I OO 

yi«yii*4  5 I UD 

Ml'iHMiH  *.M  QO 

MP56B72  5n  M 

H.M'SJOii  s > Q0 

?*I54B7  S.-t  06 


..'7'Stin 

WSMJ) 

vn$BB36 

niu 

76  Ju 

745211 

7496 

741*5 

J«H 

USOC 

74.199 


COMP  KITS  6f  SYSTEMS 

ML  K6H60U2  X H 


1VX99  EKJO  K.I 
Ik**..",  gioa  K.t 

■ nlfrffpl*-  fiU»A 


NEW  CTS  OIPSWITCHES 

Ct  5 706  4 5175  CT  5JI)B  B Si  54 
CTS3M6  51  75  CT 52646  Sift 
CT52flft6  SI  75  CTS769IDSI65 
CT5261  * Si  75 


NSC  SC’TJiP  4W 
N5C  Xl-ii  hMJ*d  K.I 
Lowell  £ lOtreui  rt 


jpu  K-t  maoi 

ini  rpy  K.uriei 

Ijlllfll  CfUTUr  I 'Ll 
Sllhjn.lL.LF3a,l,rrlH:urrtY1 


UARTS/USRTS 


AV514114  i*jVI 
TM 160711  l5Vl 
AtM6l*  ii,  UV  i 
AY51 095  IliVI 
■U&l67(5vi 
IM646315V9 
4215H 

SL|Ll  IT,  J1l>  A hMrl, 


BAUD  RATE  GENERATORS 


Wo  also  stack  full  at  74 0Q. 

s i 56  74LS  74L  Lirt«ir  3rtd  CM0S 

4 56  Send  far  pricing  or  use  our 
“ ^ com  pet  iiars  ST  D catalog 

17*.  pricing. 

ij  » 


5100  E .Imfrr  Bnfrt 
Slll40ruldi  Oh  nil 
Vf*Hn-  8400  N»tw4 
iMSAl  HOai*  « 73  U 


NEW 

1978  CATALOGUE 
AVAILABLE  FEB 
SEND  .25  POSTAGE 


SOHUf  HJi,'(l  Tt,ip,.hji 
IK  HLk^'l 

HK  Iproni  B-i.Jl- 

SICK  37K  Bjm  « .1 
ffflFUrV)  All 


1235  03 
J4B  0CI 
■33  00 
74S03 
2*1  06 


159  ft 
>».» 
6d  ft 
764  BO 
7G9QQ 
11560 


27  ft 

19  ft 
69?  ft) 


3115 

31ft 

B75M 

9Vj» 


TV  CHIPS 

•nWS320  TV  Svnth 


74LS00TTL 


UM47lD6U3n.TCm|, 

WM57l0*ClwL 

I V-  IrtSN  

ClVJOOi^H,  Pmn^ilhn 
AV3H506  1 IVOnn. 

AV  30MHP  1 ClUfH  IV  G-—tr 
AV  3BB1  5 1 Cj i i,i i Cnmri  In 

* A V 38700  1 Tdfik  am 


S 0 35 
3ft 
l6ft 


ift 

Jatfi 

I*. 


ORGAN  CHIPS 


CLOCK  CHIPS 


74LSD6 
LS67 
ISW 
LSft 
LSQB 
LSI6 
159J 
LB  94 
LS2D 
1527 
L5  30 
Li  jj 
15*9 
LS42 
LS5I 

LSTJ 

LS7* 

ISTS 

LS)6 

LSSJ 

LSft 


55 


LS96 
LS92 
LSW  i H7 
Lin  1 S9 
LSH77  fib 
LSI  17?  m 
LSI U 55 
L5113  fib 
LS123  ft 
LS133  1,9  0 


LSI  36  |*9 

L$ 1 4 1 1 *6 

LST5J  I 26 
LS165  149 

LS157  12* 

Wifi*  i» 
Li  mi  r 3* 
LSlii  1 39 


NOTICE 

We  are  1 (joking  fgr  software 
support  packages  to  offer  in 
our  new  catalogue.  Please 
write  or  cat!  if  you  want  to 
participate. 
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Irvine,  California  92713  New  Phone  (714)  558-8813 

TELEX/TWX:  910-59S-1S65 


Retail  Store  Open  Mon.  — Sat, 
Located  at  1310  "B"  E,  Edinger, 
Santa  Ana,  CA  927D5 
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2708  & 2716 
PROM  PROGRAMMER 

Motorola  Dit  D2  Kits,  MOS Technology  KIM  ir 
or  Fairchild  F-8  Kit  #1 
Assembled  and  Tested  $59.95  Each 

Optimal  Technology,  Inc. 

Blue  Wood  127,  Earlysvitle,  VA  22936 


Check  out  prices  — We  will  not  be  undersold! 

POLY  6013 

1 drive-No  monitor 

$2500 

POLY-08 

System  2 

$575 

IM5AI 1-0000 

22  Slot 

$575 

PMSAi 

PC  BoardsfKHs 

15%  on 

APPLE  Tl 

16K 

15%  OH 

EXTENSYS 

Memory 

20%  Oft 

AAAA  Computer  How's 
1477  Barrington,  Suite  17 

W.  Los  Angeles,  C A 90025  (213)  477-0470 

Video  Terminals 

$649*50  £15  packing 

Datspoinl  3000,  3360  C fit's 
Sid.  ASCII,  RS-232.  many  lealures 
Fully  Assembled.  Guaranteed 

TELECOM.  Box  41 17  [703)  693-4019 
Alexandria.  Virginia  22303 


/ SHORTY  CASSETTES  V 

3M  C-1t>  Low  Noise  High  Denisty . Short  enough 
to  rewind  and  still  hold  many  programs. 

$1.50  ea.  — 10  for  $14.00  — Send  $1,00  lor 
complete  supply  catalog  with  refund  coupon. 

flUM  ASSOCIATES 


1 24000  BESSEMER 
WOODLAND  KILLS,  CA.  91  3t7 


f COMPUTER  HOBBYISTS! 
Nationwide  Classified 
Advertising  Newsletter 
Buy  Bt  Self  Hard  wars  & Software 
new/used/unique/low-cost 
$3,75  for  18  issue*. 

Free  sample  issue  on  request, 

ON  LINE  Newsletter 
24695  Sinti  Crui  Hwy,  Lot  Git  at,  Ci,  96030 


6800  SOFTWARE 

INTERRUPT  DRIVEN  PRINTER  ROUTINE  - Any 
BASIC  program  which  uses  a printer  through  a par- 
allel I/O  port  will  run  up  to  50%  lasler! $7.50 

GRAPH  #2  — Create  real-time  graphics  with  ASCII 
characters  on  a SWTPC  GT-61  display  with  BASIC!! 
Use  standard  BASIC  statements;  no  need  lor  tedious 

mac  h in  e la  rig  u age  prog  raiti  mi  no $5 . 50 

The  above  2 programs  require  SWTPC  BK  BASIC  2,0. 
LIFE— Play  J.H,  Conway'S  game  of  LIFE,  Enlpr  a 

pattern  and  watch  it  evolve!  S7.50 

POTSHOT“Ballislics  trajectory  game  with  a 
realistic  moving  display.  Every  play  different!  (Re- 
quires SWTPC  GT-61  display) S7.50 

Each  program  requires  a 0800  wilh  MIKBUG  and  less 
than  2K  of  memory.  Full  source  listing  and  MIKBUG 
paper  tape  included,  or  add  $1.00  lor  Kansas  Cily 
lormat  cassette. 

—Write  for  flyer  on  our  other  programs— 

APPLIED  MICROCOMPUTER  SYSTEMS 

Box  6$.  Silver  Lake,  NH  03875 


DIGITAL  GROUP  OWNERS 
20  MAXI-  Game  7 Fass'  MINI-20 

GAT.  1*00  I 3 *77 
1*  REFUND  W/O  I.  A.T.S.fe  DEPT1A 
BOX. 37  MATTESON,  IL60443 


FREE  KIT  Catalog 


2708  - 20™ 

I amp  variable  pawr  supply$l9  95 
Clacks  ’ Counters 
Micro  Computer 
Furrtllsjn  Generqlar 

Fairchild  Tech.  Kits  ™ 


ETRONIX  f^AWAH,  WA  98207 


NORTH  STAR  BASIC  PROGRAM 

EACH  SYSTEM  COMPLETE.  ON  DISKETTE 
READY  TO  RUN 

"ACCOUNTS  RECEIVABLE  " GENERAL  LEDGER 
" ACCOUNTS  PAYABLE  L PAYROLL 
' SOFTWARE  LOCATOR  * N.S  BASIC  TUTORIAL 
BUSINESS  STATISTICS  " BIORYTHM  GENERATOR 

* WORD  PROCESSING 

* FED  INCOME  TAX  PREP  (AVAIL  1 JAN  70] 

■ RENTAL  LOCATOR  SERVICE  * CHECK  BOOK 
BALANCE 

* INSURANCE  81  LUNG  - MEDICAL  BILLING 

ONLY  525  00  PER  SYSTEM  POSTPAID 
EQUIPMENT  REQUIRED  SINGLE  DRIVE 
& K f R£t  MEMORY  PRINTER  OPTIONAL 

AJA  software 


SOFTWARE 

DEPT.  II  P.O.BOX3S1* 
ORANGE,  CA 


PROTECT  VALUABLE  EQUIPMENT 

Lightning  and  heavy  machinery  often  create  AC 
power  line  surges.  Extensive  equipment  damage 
may  result  Suppressor  absorbs  surges,  pro  feel- 
ing delicate  equipment,  Sh-h-h!!  Built-in  liner 
greatly  reduces  power-line  hash  for  “whisper” 
operation-  Used  in  processor,  teletype,  power  sup- 
ply, peripherals. 

ELFfMO  lOamp  SupressorfFiiier  $17.25  ppd. 
ELFfT-3  3 amp  Su  pressor/FI  Her  $14.25  ppd, 

ELECTRONIC  SPECIALISTS t INC.,  Dept  IF 
171  S.  Main  St..  Natick,  Mass.  01760 


System  Power  Supplies 

SPS1:  ± 15V  & ,5A,  5V  m 2 5 A,  and  0-35 V w/24V  © 5 A 
SPS2:  i 15V  & 3A,  5V  <$>  3.3A,  and  O t6V  wf12V  & 1A 
Both  have  four  excel  font  !y  regulated  voltages  {re  sister 
programmable).  From  three  winding;  compare.  Great 
for  home  compuier,  bench  or  hobby  work.  Just  add 
AC  cord  and  plug  'em  In. 

As  sembl  ed ; S PS  i o r S P$2  S27.95 

Kil  (less  transformer);  SPSKl  orSPSK2  $19,95 

S2.00  postage  $ handling;  in  Calif,  add  6%  sales  tax. 

PLUS+  Electronics 

1260  El  Camlno,  No.  306,  Millbrae.  CA  94030 


KIM-1  $245 

SPEC/4L  — includes  power  supply 

Immediate  Delivery 

KIM  4-part  harmony  music  pkg  S35 

4 5 amp  KL  Power  Supply  +5V,  + 12V  $34 

Write  for  list  of  KIM  memory  and  accessories 

A B Computers 

P.O.  Box  104,  Perkasie,  PA  18944 


MICRO-MARKET  AD  RATE: 

$50.00  per  column  inch.  Maxi- 
mum of  4 column  inches  per 
ad.  Submit  ads  to: 

Micro-Market  Ads 
INTERFACE  AGE  Magazine, 

PO  Box  1234 
Cerritos,  CA  90701. 
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FOR  SALE:  Terminal.  Texas  Instruments 
725,  30  char/sec  hard  copy,  built  in 
modem/coupler,  rugged,  portable  case. 
Very  quiet.  $775  plus  shipping.  Solid 
State  Music  8K  static,  500  nsec  (no 
waits),  assembled,  works,  $150.  Wright, 
Box  7576,  Menlo  Park,  CA  94025,  (415) 
854-5678, 

FOR  SALE:  Solid  State  Music  MB3  4K 
EPROM  board  with  4K  of  1702As,  $110. 
Assembled,  tested  and  guaranteed.  D. 
Wong,  11266  Monterey  CL,  Cupertino, 
CA  95014,  (408)  253-3240  evenings. 

TRS-80  OWNERS:  i have  fully  tested  in- 
expensive software  packages  on  cas- 
settes. All  run  under  Level  1 BASIC  with 
4K  RAM.  Level  II  available  later  this  year. 
I also  custom  build  programs  to  your 
specs,  reasonably  priced.  Send  S.A.S.E. 
to  Jerry  Hicks,  1910  Grant  St.,  Malvern, 
ARK  72104,  (501)  337-1443,  after  6 p.m. 

FOR  SALE:  MMD-1  by  E&L  In- 

struments, $250,  Bug  Book  V,  (6  units) 
and  operational  manual  included.  Con- 
tact (805)  522*5276  after  6 p.m. 

FOR  SALE:  Digital  Group  System  with 
8080  CPU,  6502  CPUt  26K  RAM,  EPROM 
card,  64/32  character  displays,  2 
Phidecks,  and  interface,  keyboard,  TV 
monitor,  audio  cassette,  25A  power  sup- 
ply, CPU  cabinet,  software,  BASIC 
assembler,  editor,  and  games.  AN  for 
$1500.  Bill  Seiler.  #202,  1717  Woodland 
Ave.,  Palo  Alto,  CA  94303,  (415)  323-2083. 

FOR  SALE:  RerSci  1070  intelligent  flop- 
py disk  controller  with  high-level  filing 
language  in  on-board  5K  3080  system, 
both  parallel  and  RS232  interfaces  and 
4K  EPROM,  can  run  disk  with  only  a ter- 
minal. $200.  S-100  bus  adapter  for  above 
with  additional  3K  EPROM,  IK  RAM  and 
TDL  Zapple  monitor  interfaced  to  disk, 
$100.  EPROMs  burned  to  your  order.  G. 
Lyons,  280  Henderson,  Jersey  City,  NJ 
07302,  (201)451-2905. 

FOR  SALE:  North  Star  BASIC  programs: 
Correspondence  Editor:  $5.00.  Stock 
Market  analysis  package:  $5.00.  Mailing 
list-random  access  package:  $3.00. 
Spacewar  game  package:  $3.00.  Plus 
stock  market  data  on  30  heavily  traded 
companies  on  North  Star  disc.  Includes: 
P/E,  Price,  Volume,  and  % yield  - weekly 
averages  for  1977:  $25.00  for  all  30.  Send 
blank  disc  or  include  $5.25  for  disc. 
Write  for  complete  list.  Herbert  Schildt, 
1007  N.  Division,  UrbanaT  IL  61801. 

FOR  SALE:  AJtair  680b  with  all  documen- 
tation. Very  little  left  to  do,  to  have  up 
and  running.  For  $200, 1 pay  shipping,  its 
yours,  W.J,  Spencer,  V-2  Div.,  U.S.S. 
America  CV66,  FPO  NY,  NY  09501. 

NCR  high  speed  paper  tape  punches, 
11OV/60Hz,  used  but  overhauled;  about 


100  cps  (ace.  to  tech  manual),  self  con- 
tained cabinet,  tape  spooling  mechanism 
built-in,  8 tracks,  weight  40  lbs.  Delivery 
within  5 weeks  ARO.  Price  $200  incL 
freight.  Collective  orders  from  clubs 
(min.  5 punches),  $150  per  punch  plus 
$100  for  freight.  Order  accompanied  by 
crossed  checks  shal  be  sent  to  Time 
Out,  Siegfried  Manfred  Rambaum,  Ross- 
doerfer  44,  6100  Darmstadt,  Germany. 

FOR  SALE:  Custom  KIM-1  in  Viatron 
mainframe  and  cabinet  with  keyboard,  2 
digital  cassette  decks,  5K  RAM,  5 S-100 
sockets,  D-A  converter,  ps,  Tiny  BASIC, 
chess,  mini  disassembler,  much  more 
software.  $545  or  best  offer.  Paul  Peck- 
ins,  52  Monument  Ave.,  Charlestown,  MA 
02129,  (617)  241-7629  after  6 p.m. 

FOR  SALE  OR  TRADE:  Computer  game 
programs  and  other  BASIC  software.  Ail 
program  inquiries  should  be  accom- 
panied with  a reasonable  offer.  Alt  ac- 
ceptable offers  will  receive  a prompt  rep- 
ly. A list  of  all  available  programs  is  cur- 
rently unavailable,  sorry.  John  Klein,  60 
Glann  Rd.,  Apatachin,  NY  13732. 

FOR  SALE:  KIM-1,  CT-1024  CRT  con- 
troller, keyboard,  cursor  controller,  serial 
interface,  memory,  power  supply,  9"' 
CRT,  shielded  cable  and  connectors.  All 
ICs  socketed,  $425.  COSMAC  Elf  $60. 
Bob  Ellison,  784  Carol  Ave.,  Elgin,  IL 
60120,  (312)  695-8297. 

SOL-20  user  seeks  others  to  exchange 
ideas,  solutions,  software  and  whatever. 
Wiling  to  edit  a newsletter  if  enough  in- 
terest is  shown.  Send  SASE  for  reply 
when  heads  are  counted.  F,  Roberts,  Box 
608,  Dana  Point,  CA  92629. 

FOR  SALE:  OAE-OP-80A  paper  tape 
reader,  $60.00,  2KRO  PROM  board 
$60.00,  works  great.  Call  or  write  J. 
Washburn,  23822  Via  Astorga  , Mission 
Viejo,  CA  92675,  (714)  830-7130. 

FOR  SALE:  3 Processor  Technology 
16KRA,  16K  memory  boards.  Rev.  E.  Fac- 
tory assembled,  like  new.  $250  each. 
Write  Sam  Fromm,  1959  Napa  St,, 
Berkeley,  CA  94707. 

FOR  SALE:  Southwest  Technical  Prod- 
ucts 6800  Computer  System.  KBD-3, 
TVT-li  with  modulator,  AC-30,  8K  inter- 
face cards,  two  recorders,  software. 
Beautiful  custom  cases.  Packaged  for 
portability,  $650,00,  Anderson-Jacobsen 
841  Selectronic  Terminal,  Correspon- 
dence code,  RS-232  interface,  modem 
and  coupler.  Attractive  case,  $725.00, 
Daniel  L,  Wright,  260  Perrymont  Ave.f 
San  Jose,  CA  95125.  (408)  925-3367  days. 

FOR  SALE:  Teletype  Model  15  Receive- 
Only  model.  Was  recently  In  service  with 
UPL  Will  sell  for  $180.00  or  best  offer. 
Functions  perfectly.  Computer  terminal, 


made  by  Riker-Maxon,  was  used  in  TELE- 
MAX Hotel  Reservation  System.  Uses 
Baudot  keyboard,  with  ASCII  logic,  if 
desired.  Can  use  either  teletypewriter  or 
video  display.  Neither  Included,  but  easy 
to  obtain.  Terminal  includes  28  special 
purpose  keys,  with  which  you  can  tailor 
the  system  to  your  requirements.  ASCII 
PC  board  and  components,  boxer  fan 
and  full  manuals  Included.  $200.00  or  of- 
fer. Steven  M*  Garber,  3030  Polk  SL,  San 
Francisco,  CA  94109. 

MICRODATA  1600  CPU  (REALITY) 
WANTED  for  above:  mag  tape  controller 
and  disc  controller.  Jack  Hardman,  140 
Forest  Ave,,  Glen  Ridge,  NJ  07028,  (201) 
429-8880, 

NEW  POLY  SOFTWARE,  Using  A00 
BASIC  & dynamic  graphics:  Bomber; 
Missile;  Equation  Plot;  Biorhythm;  Tank; 
Pursuit;  Lun  Lander;  Sketch;  Splat.  $3 
each,  Send  for  complete  list.  Ted  Carter, 
902  Pinecrest,  Richardson,  TX  75080  or 
call  (214)  235-0915, 

RADIO  SHACK  TRS-80:  Anyone  know  of 
a users'  group?  Also  interested  in  inter- 
facing experience  of  other  TRS-80  users, 
as  well  as  a software  exchange.  Leo 
Waltz,  3808  Laura  Leigh,  Friendswood, 
TX  77546. 

WANTED:  Programs  on  8M  iCOM  3700 
Disk  Subsystem,  i use  iCOM  -58,  DEBBI/ 
IMSAi  and  FDOS  111.1  also  use  the  Cro- 
memco  Dazzler  and  the  Cybernetic 
speech  synthesizer.  Please  send  me  a 
copy  of  your  disk  and  I will  pay  you  for  it. 
Dr.  John  M,  Larimer,  55  La  Gorce  Cir,P 
Miami  Beach,  FL  33131, 

FOR  SALE:  AUGAT  wire  wrap  boards 
with  built  in  sockets.  Will  hold  24  7400 
series  ICs  or  any  combination  of  larger 
and  smaller  ICs,  $8.00  ea,  ppd.  of  $10.00 
with  72  pin  wire  wrap  edge  connector. 
Model  33  Teletype  R.O.  ASCII  100  wpm 
table  top  model  w/manual  and  copy 
holder,  $400.00  ppd.  In  U.S.  Robert 
Savilonis,  334  Columbia  St.,  Cambridge, 
M A 02141,  (617)492-2095. 

PET-2001  and  Radio  Shack  TRS-80  arrived 
on  campus.  I am  surveying  users  and  wilt 
report  result  to  any  Interested  hobbyists. 
Write:  Prof,  Bill  Parks,  Walters  State 
Community  College,  Morristown,  TN 
37814. 


FIFO  FLEA  MARKET  ADS 
★ PERSONALS  FREE  * 

Maximum  10  lines  per  ad.  Submit 
Ads  to:  FIFO  Ads  - INTERFACE 
AGE  Magazine,  P.O.  Box  1234, 
Cerritos*  CA  90701. 
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S.D.  COMPUTER  PRODUCTS 

P.O.  BOX  28810E  DALLAS,  TEXAS  75228 

32K  FOR  $475  EXPAN DORAM  KIT  24K  pOR  $367.00^ 


64K  FOR  $995.00 


At  last!  The  popular  Expandoram  is 
available  in  a 16k  multiple  version. 
Similar  to  our  32k  Expandoram,  the 
new  Super  Expandoram  is  offered  in 
16k,  32k;  48k  and  64k.  Low  power 
devices  mean  the  very  lowest  power 
consumption.  Allow  3-4  weeks  for 
delivery. 

16K  — $281.00  48K  — $757.00 


32K  — $519.00 


64K  — $995.00 


VtkU 


MEMORY  CAPACITY 
MEMORY  ADDRESSING 
MEMORY  WRITE 
PROTECTION 

8K,  16K.  24K.  32K  using  Mos- 
tek MK411S  with  8K  bound- 
aries and  protection  Utilizes 
DIP  switches  PC  board  comes 
with  sockets  tor  32K  operation 
Orders  now  be* no  accepted 
Allow  6 to  8 weeks  Tor  delivery 


Buy  an  Si 00  compatible  8K  Ram  Board  and  upgrade  the  same  board  to  a manmum  ot 
32K  m steps  ol  8K  at  you r option  by  merely  purchasing  more  ram  chips  from  S.D 
Sales!  At  a guaranteed  price  — Look  at  the  features  we  have  built  into  the  board 


16K  FOR  $259.00 


INTERFACE  CAPABILITY 
Control,  data  and  address  in- 
puts utilizes  low  power 
Scholtky  devices 
POWER  REQUIREMENTS 

* 8VDC  400MA  DC 

♦ «8VOC  400MA  DC 
— 18VOC  30MA  DC 

on  board  regulation  is  provid- 
ed On  board  (invisible)  refresh 
is  provided  with  no  wait  states 
or  cycle  stealing  required 
MEMORY  ACCESS  TIME 
IS  375ns 

Memory  Cycle  Time  is  500ns 


8K  FOR  $151.00 


Z-80  CPU  BOARD  KIT  - $139. 

CHECK  THE  ADVANCED  FEATURES  OF  OUR  Z-80 
CPU  BOARD  Expanded  set  o<  158  instructions  B080A 
software  capability,  operation  from  a single  5VDC  power 
supply,  always  stops  on  an  Mt  state  true  sync  generated 
on  card  la  real  plus  feature')  dynamic  refresh  and  NMi 
available  either  2MHZ  or  4MHZ  operation,  quality  double 
5‘ded  piated  througn  PC  board  parts  plus  sockets  priced 
for  an  IC  s 'Add  $10  extra  for  Z— BOA  chip  which  allows 
4MHZ  operation  Z — 80  chip  with  Minuet  — .N  9* 


S.D.  SALES  NEW 
EXPANDABLE  EPROM  BOARD 

16K  or  32K  EPROM  $49.95  w/out  EPROM 
Allows  you  to  use  either  2708’s  for  16K  of 
Eprom  or  2716  s for  32K  of  Eprom. 

KIT  FEATURES: 

1.  All  address  lines  & data  lines  buffered. 

2.  Quality  plated  through  P.C.  Board.  In- 
cluding solder  mask  and  silk  screen. 

3.  Selectable  wait  states. 

4.  On  board  regulation  provided. 

5.  All  sockets  provided  w/board. 

WE  CAN  SUPPLY  450ns  2708's  AT  $1 1 .95 
WHEN  PURCHASED  WITH  BOARD. 


4K  LOW  POWER  RAM  KIT 


Fully  Buttered  — on  board  regulated  — 
reduced  power  consumption  utilizing 
low  power  21L02  — i 500ns  RAMS  - 
Sockets  provided  »a»  an  IC  s Ouaiity 
piated  through  PC  board  *Add$fO  tor 
250ns  PAM  operation 


The  Whole  Works -$79.95 


8K  LOW  POWER  RAM  — $159.95 

Fully  assembled  and  tested.  . . k 

Not  a kit  Imsai  — Altair  — 

S-100  Buss  compatible,  uses 
low  power  static  2lL02-500ns 
fully  buffered  on  board  regulat- 
ed. quality  plated  through  PC 
board,  including  solder  mask  8 250  nS  OoeratlOn 
pos  dip  switches  for  address  H 

select  $189.95 


6 DIGIT  ALARM  CLOCK  KIT 

Features  Litronix  dual  1/2”  displays.  Mostek 
50250  super  clock  chip,  single  I C segment 
driver.  SCR  digit  drivers  Kit  includes  all  ne- 
cessary parts  (except  case)  Xfmr  optional 
Eliminate  the  hassle  c i o OK 

AC  XFMR  — 11.50  Case  $3.50  $14.  JO 


NEW  FROM  S.D. 

“VERSAFLOPPY"™  KIT 

THE  VERSATILE  FLOPPY  DISK  CONTROLLER 

ONLY  $149.00 

Feature*  IBM  3740  Sod  Sreioml  Compatible  5 100  BN5  Com 
patiblr  lor  2-GO  o»  GOBO  Control*  up  to  4 Drive*  (*mgl«  or 
double  vrteiji  Directly  control*  the  following  drive* 


Low  Cost  Cassette 
Interface  Kit 


"Hi. 


Bowmar  4 Digit  LED  Readout  Array 
Full  V2”  Litronix  Jumbo  Dual 
Digit  LED  Displays 

4 JUMBO  50' ' DIGITS  ON  ONE  STICK! 
WITH  COLONS  & AM/ PM  INDICATOR 
.S3  95. 


1.  5».u«an  SA400/450  M.n,  Floppy 

2.  Shufian  SA0O0/850  Standard  Floe 

3.  PERSCl  70  and  277 


Featurei  Pl*y  and  record  K C SUndtrd  2400/1200  M/ 
tapai  300  Baud.  FT l I/O  Compehble.  Pbaaa  Lock  Loop. 
Both  22  Pm  Connector  and  ■ Pin  Mo<ai  Connaclor 
Camn  partially  ataombiad  Qtollalor  and  phaaa  loci 
loop  pra  luoad  lo  K C Standard  Selector  switch  aondi 
eaiiotta  data  or  auadiary  input  data  to  mtcropreceuei. 
LED  ind. eaiai  logic  1 Iml. 


$19.95 


DL  722-  C C 
DL  721  8C  A 
99c 


DL  728-  C C 
DL  727  - C A 
$1  29 


4 MFE  7 00/ 7 SO 
5.  CDC  9404/9406. 

34  P.n  Connector  for  Mini  Floppy.  50  Pm  Connaclor  for  Standard 
Floppy  Operate*  with  modified  CP/M  oporatmg  system  and 
C flruc  Compiler 

The  new  ‘ Veraalloppy  ‘ from  S.O,  Computer  Products  provides 
complete  control  for  many  of  the  available  Floppy  Disk  Drives. 
Both  Mtm  end  Full  Sure  At  the  heart  ot  ’'Versallappy-  it  the 
powerful  Western  Digital  F01771B  1 Single  Density  Controller 
Chip  This  allow*  a great  flotibility  via  Control  Software.  Listing* 
for  Control  Software  are  ncluded  m the  price 

FD  1771B-1  CHIP  ALONE  *39.95  . 


Jumbo  LED  Car  Clock  Kit 


FEATURES 

A Bowmar  Jumbo  5 inch  LED  array 
B MOSTEK  - 50250  - Super  clock  chip 
C On  board  precision  crystal  time  base 
O 12  or  24  nour  Real  Time  format 
E Perfect  lor  cars,  boats  vans,  etc 
F PC  board  and  all  parts  (less  case)  me 
Alarm  option  — $1  50 
AC  XFMR  - $1  50 


$16.95 


7*10?  SOON 5 

6 It  50 

?tlO?  750 NS 

8 15  96 

7»  U 4« 

14  96 

not*  - 756 

8 U 00 

H03  - IK 

15 

MK  41 1$  BK 

46 

74S300  756 

396 

CPUs 

1 7 BO  '"Ou'JM  manuJ 

79  95 

1 Z 60  A -ni'udek 

)4  95 

1 W180ACFU6BIT 

11  95 

1 BOOB  CPU  fl  BiT 

6 96 

PROMS 

| 1702A  - IK  - l.Sus  3.95 

or  10/35. 

■ 2708  • 8K  450ns 

14.95 

■ 5204  - 4K 

7.95 

H 82S129  — IK 

2.50 

■ 2708U  8K  signetics  650ns 

9.95 

COUNTER  CHIPS 

★ ★ ★ ★SUPER  FLOPPY  SPECIAL^  ★ ★ ★ 

S.  D.  SALES.*  VERSAFLOPPY  S-100  CONTROLLER  BOARD  PLUS 
SHUGART  SA  400  FLOPPY  DISK  DRIVE  INCLUDING  CABLE  FOR  ONLY 

$479.00 


MICROPROCESSOR 

CHIPS 


MICRO-DIP  $1.95 

• New  — Series  2300 
The  World  s Smallest 
Coded  BCD  Duai-tn-Lme 
Switch!  PC  Mount 
2300  02G  BCD  1 -2-4-8 
2300  12G  BCD  1 -2-4-8 
Compliment 


★ ★ JOYSTICKS^  ★ 
FOUR  100  K-OHMS 
POTS  * 

Ideal  for  T 
electronic  <3*  £v 
games  $3. 


.95 


MK50397  6 Digit  elapsed  timer  8 95 
MK50250  Alarm  clock  4.99 

MK503B0  Alarm  chip  2.95 

MK50395  6 digit  up/dn.  count.  12.95 
MK5002  4 digit  counter  8 95 

MK5021-Cal.  chip  sq.  rcot  2.50 


# f 

Thermistors  1.5K  ohm  5/$1.00 

Tantalum  Caps  1 mfd.  20VOC 

P.C.  Leads  . 15/51.00 

Flat  Pack  IC  Assort.  20/$1.00 

Electrical  Coil 

13T  Type  C • 10T  Type  C 
2 Transistor  Audio 
Trimmer  Pots 

10K,  20K,  25K.  Mini 
Disc  Caps  For  Bypass 
.01  mfg  100  WUDC 

PC  Leads  

New  Cambion  Jacks 
Part  #450-4352 

Gold  Plated  50/$1.00 

CHOOSE  $1.  FREE  MERCHANDISE  FROM 


12/51.00 

8/51-00 

10/$1.00 


40/$1.00 


Z-80 

Programming  Manual 

IN  DEPTH  DETAIL  OF 
THE  Z-80  CPU 
MICROCOMPUTER 
S.  D.  SALES  SPECIAL 

$9.95 


^Silicon  Rectifier  Special  1N4007.  ^ 

1 amp  1000  PN.  10/51.00 
Photocell  Assortment 
Plastic  Readout  Filters 

Amber  

Disc  Cap  Assort  nent 
P.C.  Lead  Diodes 

1N4148  IN  914  

1N4002-1 A-100  PN 
MICA  Trimmer 

PC402  Miniature 
1.5-20  P.C.  P.C.  Mount.  4/51.00 
Resistor  Special  22  ohm 

Carbon  Comp 25/$1.00 

Resistor  Assortment  1/4  W 5%  & 

10%  PC  leads  200/51.50 

ASTERISK  ITEMS  ON  EACH  $15  ORDER 


, 12/$1.00 

6/51-00 

60/$1.00 


. 100/52.00 
40/51.00 


8212  - 1/0  port  

8214  — P.I.C. 

8216  — Non  Invert  Bub  . 
8224  — Clock  Gen.  . 

8226  — Invert  Bus 

PIO  for  Z— 80 

CTC  for  Z— 80  . . . . 

8228  Sys.  Controller 
8251  Prog.  comm,  inferfict 
8255  prog.  prep,  interface 
8820  Dual  Line  Recr 
8830  Dual  Line  Dr.  . 

2513  Char.  Gen. 

8838  Quad  Bus.  Recvr. 
74LS138N  — 1/8  decoder 
8T97  He«  Tri-State  Buffer 
1488/1489  RS232  . 

TR  1602B  Uart 


. .3.50 
.12.95 

4.95 
4 95 

3.95 

14.95 
14  95 

8.20 

10.95 
13. SQ 

1.75 
. 1.75 
7 50 
2 00 
99 
1.25 
1.50 
3 95 


TR 

1863  Uart 

8.50 

FD 

1771B-1 

39.95 

CMOS 

4001 

19 

4029 

99 

4002 

19 

4042 

69 

4011 

19 

4047 

1.50 

4013 

32 

4049 

35 

4016 

32 

4069 

23 

4017 

95 

4071 

19 

4020 

97 

4076 

97 

4022 

97 

145  IB 

1.10 

4024 

75 

14528 

85 

4027 

39 

14529 

85 

CALL  IN  YOUR  BANKAMERICARD 
(VISA)  OR  MASTER  CHARGE  OR- 
DER IN  ON  OUR  CONTINENTAL 
TOLL  FREE  WATTS  LINE: 

J— 800— 527— 3460 


Texas  Residents  Call  Collect 

214/271-0022 

DEALER  INQUIRIES  INVITEDI 


NO  COD  s.  TEXAS  RESIDENTS  ADD 
5%  SALES  TAX  ADD  5%  OF  ORDER 
FOR  POSTAGE  & HANDLING  OR 
DERS  UNDER  $10  ADD  75c  HAND 
LINGFOREIGN  ORDERS  - U.  S. 
FUNDS  ONLY1 a 
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Into 

Inquiry 

Number 

MANUFACTURERS 

1 Alpha  Microsystems  , 

2 Artec  Elecironlcs1  Inc,  ........ 

06  AFIFS 

3 Administrative  Systems,  Inc.  . . . 

A Canada  Systems,  Inc 

5 Central  Data  

6 CMC/TEt 

7 Component  Sales,  Inc. 

6 Computalker  Consultants 

9 Computer  Data  Systems 

10  Cromemco,  Inc 

08  Data  Dynamics  Technology  ... 

11  Digital  Equipment  Corporation  , 

12  The  Digital  Group 

1 3 Digi  t at  M ic  ro  Syst  ems 

14  dlllthium  Press 

15  Dynabyle  

16  E & L Instruments , 

17  Electronic  Control  Technology  . 

IS  Engel  Enterprises 

1 9 Ext  en  sy  s Corporati  on 

20  Felsburg  Associates,  Inc 

21  Forethought  Products  ........ 

22  D C.  Hayes  Associates  ... 

23,24  Heath  Company  

25  Udan  Inc 

87  IN  FO  20OO  Corporation 

27  Integral  Data  Systems,  Inc,  

■ INTERFACE  AGE  Back  Issues  . . 

INTERFACE  AGE  Magazine  . . .. 

28  Meca — 

29  Micro  Computer  Devices  Inc 

31  Mlcromation 

30,32  Ml  crops  Hs 

33  MPI 

34  Micro-Term,  Inc 

35  OK  M ach  in  e & Tool  Corpo  rat  ion 

36  Osborne  & Associates,  Inc 

37  PAlA  Electronics 

38  Pa  room  Dat  a Co  m pan  y , I nc 

09  PolyMorphic  Systems,  inc 

39  Proces  sor  Techno  logy 

40  Safeguard  Industries  

A 1 Seat  He  Computer  Products,  Inc. 

42  Smoke  Signal  Sroadca  sling  . . . . 


ADVERTISER  INDEX 


Into 

Inquiry 

Page  Number  Page 

43  Space  Byte .,..36 

..0-9  44  SWTPC tIFC 

,27  26  Technical  Design  Labs 47 

38  6 TEUCMC .85 

...  46  45  T race  Electronics  Inc, 35 

51  46  Ultra-Violet  Producls,  Inc.  . ..  54 

43  47,48  WameCO  Inc,  - 26, 51 

85  49  Xitex  Corporation  53 

,25  50,51  Xybek .26,52 

29 

33  COMPUTER  STORES 

1 52  Bits  N Bytes,  Fullerton,  CA  96 

22-23  53  Byte  Shop.  Lawndale,  CA 102 

, . . 171  54  The  Byte  Shops  ol  South  Florida  . 120 

,,.,,7  55  Byte  Shop.  Ohio 125 

46  57  Byte  Shop,  San  Francisco,  CA .,.110 

.14-15  59  Byte  Shop,  TuslinhCA - B4 

.39  60  Communications  Electronics  99 

30  61  Computer  Components ,114 

54  62  Computer  Depot,  Inc . 99 

* .30  63  Computer  Enterprises  96 

.79  64  Computer  Mart,  NJ 96 

44  65  Computer  Mart,  NV  , ,, H3 

53  66  The  Computer  Marl,  Orange,  CA  ,111 

31  67  Computer  Store.  Santa  Monica,  CA -.07 

...  28.  SC  68  Computerware  Software  Services ,.104 

.,29  69  Oisc/3 ,.104 

11  70  General  Computer  Company 109 

...3  71  Ithaca  Audio * .....102 

149  56  Khalas  Computer  Systems,  Inc.. 88 

105  58  Mlcroworld 97 

, 41  72  Mission  Control . , . , , 121 

.13  73  Panacenter,  Inc — 103 

16-19  74  Rondure  Company  115 

20,21  75  Semcom  Inc l. ... ..,..122 

......  52  76,77  Sunshine  Computer  Company  91,117 

..89  78  Tech-Mart ...123 

4-5 

32  SURPLUS  STORES 

12  79  Advanced  Computer  Products . , . . . 172 

44  80  Digi-Key  Corporation  167 

I BC  8i  Electronic  Systems . 151 

16-17  82  Ouesi  Electronics . 159 

170  83  S.D.  Sales  Company 175 

24  84  jade  Computer  Products 168-169 

,37  85  Computer  Falre 127 


■ 


CAST  YOUR  VOTE 

The  authors  of  this  issue  would  like  to  know  your  feelings  as  to  which  article  you  consider  the  best.  You  may  cast 
your  vote  on  only  one  article.  Select  the  best  article  and  circle  the  corresponding  number  on  the  reader  service  card. 

At  the  end  of  the  voting  period  all  votes  will  be  tallied,  the  highest  scoring  article  will  be  announced  and  the  author 
will  receive  a $100  bonus, 

ARTICLES 

390  A Financial  Analysis  Program  by  Peter  M.  Burke 

391  Development  System  for  the  16-Bit  PACE  Microprocessor  by  Phil  Roybal 

392  SFS  Walletsize  — Spaceship  Simulator  by  James  Strickfer , John  Buffington , Ivy  Sthckfer 

393  Floppy  ROM  Loading  Techniques  — Part  I by  Orv  Balcom 

394  Bit  Pad.  . .A  New  Graphic  Data  Entry  Device  by  Albert  L Whetstone 

395  MtO  Board  Configuration  Manual  by  John  K.  Borders t Jr. 

396  Interpreters  Vs.  Compilers  by  Rick  Gros 

397  Software  Aid  for  Firmware  Production  by  Owen  F.  Thomas 

398  HEXMON  by  Alan  R,  Miller 

399  A Relative  Jump  Ruler  by  John  S L MacDougall 

400  A 6800  Relocaior  by  Neal  Champion 


DECEMBER  WINNER:  Household  Finance  System  I and  II  by  Francis  Ascotilto 
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Title 
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Company  _ . . Phone  {A/C} 
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ANSWER  THE  FOLLOWING  BY  CHECKING 

S.  Mjr  Application  it 

QN£  BOX  ONLY  PER  QUESTION. 

A □ Hobby  Qnty 

8 G Business  Only 

1.  1 Am  A 

C U Hobby  1 Business 

a Q Professional  i Medics'.  Accoutring.  Law,  Eie  > 

t>  GfnslPUCllOn  PwpOSW 

B DErgmeer  [EleCtrOr-iiCS.  MKhffiniCal  ElC  J 

£ Q Research 

C 0 Business  Person  (flelfl'I.  Whafesaie,  ETC.  !■ 

F □ Design  a.  DfrveiOpniehi 

D D Educator  j Professor.  Teacher,  Assistant.  ElcT 

G Q Other 

E GSludent 

a.  My  Primary  Source  Ol  u9ttti-Dl-lli*,Arth 

F OHtfbByifit 

tatomwUofi  CorfiM  Frews: 

G □ Other 

A □ Magazines 

2.  My  Statue  l> 

3 □ Eumpils  6 Convention* 

A C Have  All  Ccmpgling  Fquipmnnt 

C □ Club  Meetings 

B nrj(rt>d  More  Peripherals 

0 □ Dtraci  Mail  From  Manufacturers 

C.  □ Have  CPU  Only 

E □ Other 

D CHave  No  Equipment 

7.  1 prefer  To  Buy 

t D Other 

A □ Direclly  From  Manufacturers 

a.  I K**d  Tllii  Inlorniillcifi  For 

B L&cai  Compufer  fleiauar  fStn«aj 

A OJmmertiato  Purchase 

C □ Mail  Order 

B D Purchase  30-60  Oars 

D DClub  Group  Purchases 

C G comparisons 

E □ Other 

0 □ Literature  Library 

B.  1 Look  To  INTERFACE  AGE  Flral  For 

6 □ Othei 

A □ New  Product  information 

4,  My  Inliml  Emphtili  It 

6 □ Software  intoirnaiicin 

A □ Hardware 

C □ T ulema  is 

0 □F.rmware 

D □ HjirCwarO  ArUCfeS 

C P Software 

C □Product  Adverting 

rv  n rtiruM 

P nRnmaek-A 

Please  send  information  on  items  circled  below. 

1 2 3 4 5 5 7 a 9 10  u 12  13  14.  15  16  17  18  19  20  21  22  23  24  25 

2$  27  20  2S  30  31  32  33  34  35  36  37  30  39  40  41  42  43  4 4 45  46  47  40  49  50 

51  52  53  54  55  56  57  50  59  60  Si  B2  63  64  65  66  67  60  69  70  71  72  73  74  75 

76  77  70  79  00  Bi  02  63  04  .05  06  67  00  69  90  91  92  93  94  95  96  97  90  99  100 

TOT  102  103  104  105  106  107  100  109  1 10  1 11  112  1 13  1 14  115  1 16  117  1 16  1 19  120  121  122  123  124  125 

126  127  128  129  130  131  132  1 33  134  135  136  137  130  139  140  141  142  143  144  145  146  147  1 40  149  150 

1 51  152  1 53  1 54  1 55  156  157  1 50  1 59  160  161  1 62  163  1 64  165  166  167  168  1 69  1 70  1 7 11 72  1 73  1 74  1 75 
176  177  170  179  180  i8i  182  163  104  165  186  107  188  189  190  19 1 192  193  194  1 95  196  197  196  199  200 
201  202  203  204  205  206  207  208  209  210  211  212213  214  215  216  217  218  219  220  221  222  223  224  225 
226  227  228  229  230  23 1 232  233  234  235  236  237  238  239  240  24  l 242  243  244  245  246  247  240  240  250 
25 1 252  253  254  255  256  257  258  259  260  26 1 262  263  264  265  266  267  268  269  270  27 1 272  273  274  275 
276  277  278  279  280  20 1 262  283  204  285  206  267  208  289  290  29  t 292  293  294  295  296  297  298  299  300 
301  302  303  304  305  306  307  308309  310  311  312  313  314  3153 16317 3 10319  320  321  322  323  324  325 
326  327  328  329  330  33 1 332  333  334  335  336  337  330  339  340  34 1 342  343  344  345  346  347  348  349  350 
35 1 352  353  354  355  356  357  358  359  360  36  3 362  363  364  365  366  367  360  369  370  37 1 372  373  374  375 
376  377  378  379  380  30  i 382  383  384  305  3 06  38  7 300  309  390  39  1 392  393  394  395  396  397  398  399  4 00 

Please  use  only  t card  per  person.  Thanks! 
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ANSWER  THE  FOLLOWING  BY  CHECKING 

I,  My  Application  la 

ONE  BOX  ONLY  PER  QUESTION. 

A.  D Hobby  Only 

0.  □ Business  Only 

1, 1 Am  A 

C.  □ Hobby  A Business 

A □ Professional  (Medical.  Accounting.  Law.  Etc.) 

D.  □ mstrudion  Purposes 

B OEngrneer  (Eteclrorucs.  Mechanical  Elc.) 

E.  □ Rosea^n 

C n Business  Person  (Retail,  Wnoiesete.  Etc.) 

F.  □ Design.  & Development 

O.  Q Educator  (Prolessor.  Teacher,  AssIStuhl.  Etc.) 

G.  G Other 

E GSiudem 

fl.  My  Primary  Source  Ol  -StafeoMtiaArr 

F D Hobbyist 
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GG  Other 

a □ Magannas 

3-  Hy  Statin  la 

B □ Exhibits  1 Conventions 

A.  Q Havo  ah  Computing  Eflujipmenl 

C.  □ Club  Westings 

B □ Need  More  Peripherals 

0 □ Direct  Mail  From  Manufacturer*. 

C.  C Ha«  CPU  Only 

E.  Q Dinar 

D □ Have  No  Equipment 

7.  1 prefer  To  Buy 

E O Other 

A G DirecOy  From  Manulaeiurers 

3,  I Need  Thle  Intormation  For 

0 □ Local  Computer  Relaifer  (Sim} 

A.  □ Immediate  Purchase 

C □ Mail  Order 

0.  □ Purchase  M-60  Days 

D.  □ Club  Group  Purchases 

C.  □ Comparisons 

£ oovwr 

D □ Litetatuie  Ubrsry 

1.  i Lwk  To  INTERFACE  aGf  First  For 

E.  O 04hor 

A D New  Product  Intormaiiofi 

*.  My  Infer* it  Emphaals  la 

B □SblHare  inlormalion 

A □ Hardware 

C.  G Tutorials 

B □ Firmware 

D C Haro-ware  Arycfes 

C □ Software 

E □ Product  Advertising 

l~r  n Pmm 

F □ Remarks  . 

Please  send  information  on  items  circled  below, 

1 2 3 4 5 6 7 0 9 10  11  12  13  14  15  16  17  10  19  20  21  22  23  24  25 
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51  52  53  54  55  56  57  50  59  60  61  62  63  64  65  66  6 7 68  69  70  71  72  73  7 4 75 

76  77  70  70  80  0 1 82  83  84  85  06  87  08  09  90  9,1  92  93  94  95  96  97  9 0 99  100 

101  102  103  1 04  105  106  107  100  109  1 1 0 Ml  1 12  1 1 3 1 14  1 1 5 116  1 1 7 118  1 1 9 120  12 1 1 22  1 23  1 24  125 
126  127  128  129  130  131  132  133  134  135  136  137  138  139  140  141  142  143  144  145  146  147  140  149  150 
151  152  153  154  155  156  157  150  159  160  101  162  163  164  165  166  167  168  169  170  171  172  170  174  175 
1 76  1 77  1 70  1 79  180  1 8 1 182  1 83  104  1 85  106  1S7  1 08  109  1 90  191  192  193  194  195  196  107  1 90  199  200 
201  202  203  204  205  206207  200  209  210  21 1 212  213  2 14  215  216  217  218  219  220  221  222  223  224  225 
226  227  228  229  230  23 1 232  233  234  235  236  237  230  239  240  24 1 242  243  244  245  246  247  248  249  250 
251  252  253  254  255  250  257  250  259  260  26 1 262  263  264  265  266  267  268  269  270  27 1 272  273  274  275 
276  277  270  279  200  281  282  283  204  285  206  287  260  289  290  29 1 292  293  294  295  296  297  298  299  300 
30  1 302  303  304  305  306  307  308  309  310  311  312  313  314  315  318317  318319  320  321  322  323  324  325 
326  327  328  329  330  33 1 33  2 333  334  335  336  337  338  339  340  34  1 34  2 343  344  34  5 346  347  340  349  350 
35 1 352  353  354  355  358  357  358  359  360  36 1 362  363  364  365  366  387  368  369  370  371  372  373  374  375 
376  377  370  379  300  38 1 362  383  304  365  388  387  388  389  390  39 1 392  393  394  395  396  397  390  399  400 

Please  use  only  1 card  per  person.  Thanks! 
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SUBSCRIPTION  APPLICATION  FORM 

PAYMENT  MUST  ACCOMPANY  FORM 

SUBSCRIPTION  FEE  per  year:  $14.00  U.S.,  $16.00  Canada/Mexico,  $24.00  Foreign. 

Must  be  in  U.S.  funds  drawn  on  a U,S.  bank. 

Make  check  payable  to:  1 * ,—arri  r" 
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PLANNING  TO  MOVE? 


Let  us  know  8 w&eks  in  advance  so  that  you  won't  miss  a single 
issue  of/ INTER  FACE, 

Attach  o!d  fabel  where  indicated  and  print  new  address  in  space 
provided.  Also  include  your  mailing  label  whenever  you  write  con- 
cerning your  subscription,  It  helps  u$  serve  you  promptly. 

If  you  have  no  label  handy,  print  OLD  address  here. 

Please  Prim 


Name 


Company 


Address 

City  Slate  Zip  code 

Affix  Label  Print  NEW  address  here 


Name 


Company 


Address 


City  Slate  Zip  code 
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The  Computer  for  the  Professional 


Whether  you  are  a manager,  scientist,  educator,  lawyer, 
accountant  or  medical  professional,  the  System  8813  will 
make  you  more  productive  in  your  profession.  It  can  keep 
track  of  your  receivables,  project  future  sales,  evaluate 
investment  opportunities,  or  collect  data  in  the  laboratory. 

Use  the  System  8813  to  develop  reports,  analyze  and  store 
lists  and  schedules,  or  to  teach  others  about  computers. 

It  is  easily  used  by  novices  and  experts  alike. 


Reliable  hardware  and  sophisticated  software  make 
this  system  a useful  tool.  Several  software  packages  are 
included  with  the  machine:  an  advanced  disk  operating 
system  supporting  a powerful  BASIC  language  inter* 
prefer,  easy  to  use  text  editor,  assembler  and  other  system 
utilities.  Prices  for  complete  systems  start  at  $3250. 

See  it  at  your  local  computer  store  or  contact  us  at 
460  Ward  Dr.,  Santa  Barbara,  CA  93111,  (805)  967-0468. 


PolyMorphic 

Systems 


This  8-bit  machine, 
by  itself,  is  as  versatile 
as  a lot  of  systems 
that  include  peripherals 


Be  sure  to  use  coupon  on 
page.  28  of  this  magazine 
to  order  your  FREE 
Heathkit  Catalog] 


Skeptical?  For  starters,  because  of  its 
unique  design 
the  H8  is  the 
only  machine 
in  its  price 
class  that 
offers  full 
system  inte- 
gration, yet 
with  just  4K  of 
memory  and 

using  only  W 0 Port  Display 

its  "intelligent" 
front  panel  for  I/O,  may  be  operated 
completely  without  peripherals! 


In  addition,  by  using  the  features  of 
its  built-in  Pam -8  ROM  panel 
control  program,  the  H8  actually 
allows  you  to  dig  in  and  examine 
machine  level  circuitry* 


Responding  to  simple  instructions 
the  "intelligent"  panel  displays 
memory  and  register  contents,  lets 
you  inspect  and  alter  them  even 
during  operation.  And  for  greater 
understanding,  the  front  panel 
permits  you  to  execute  programs  a 
single  instruction  at  a time*  The 
result  is  a powerful,  flexible  learn- 
ing tool  that  actually  lets  you  "see" 
and  confirm  each  detail  of  H8's 
inner  workings. 


If  you  need  further  evidence,  com 
sider  the  fact  that  H8s  system 


orientation  allows  you  an  almost 
unlimited  opportunity  for  growth. 


Memory  is  fully  expandable,  the 
8G80A  CPU  extremely  versatile, 
and  with  the  addition  of  high  speed 
serial  and  parallel  interfacing 
you  gain  the  added  f lexibility  of 
I/O  operation  with  tape,  CRT  con- 
soles, paper  tape  reader/punehes, 
and  soon  floppy  disk  systems! 

The  H8  offers  superior  documen- 
tation including  complete  step-by- 
step  assembly  and  operation 
manuals,  is  backed  by  54  years  of 
Heath  reliability,  and  comes 
complete  with  BASIC,  assembler, 
editor,  and  debug  software  - 
others  charge  over  $60  for! 


System  Engineered 
for  Personal  Computing 
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